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A PRIZE OF ONE HUNDRED DOLLARS. 
The EtrctricAL REVIEW desires to 





publish an article upon the electric light- 
ing central station superintendent — his 
duties, how he may best fit himself for 
them, what steps he must take to insure 
success in that profession, and what type 
of man is best fitted by character, experi- 
ence, education and brain texture for em- 
ployment under conditions of great re- 


sponsibility by owners of such installa- 
tions. We offer a prize of $100 for the best 
article of not less than three thousand nor 
more than five thousand words in length, 
received before May 1, 1901. Only arti- 
cles written by members or associate mem- 
bers of the American Institute of Elec- 
trical Engineers, or members of the 
National Electric Light Association will 
be considered. 


WHY AMERICAN EXPORT’ TRADE HAS 
GROWN. 

From matter that has recently ap- 
peared in the daily and technical press of 
foreign countries the casual observer in- 
clines toward the belief that few foreign- 
ers thoroughly apprehend the reasons for 
the unprecedented growth of American ex- 
port trade. From a single small cargo in 
1608, our foreign commerce has grown in 
a steadily increasing stream until at the 
end of last year it closely approached the 
two billion dollar mark. No other country 
in the world has had such phenomenal suc- 
cess in such a comparatively short time. 
The reasons for this success are worthy of 
consideration by the exporters and by 
their outside competitors. 

The 
greater powers of perception and assimi- 


American mind seems to have 
lation than the minds of our fellow-men 
in other countries. It is largely to this 
that we owe our success. Any one who 
is familiar with the mental processes and 
reasoning of other nations knows that for 
quickness of mental vision, readiness to 


spend and be spent and a keen, far-sighted 


. appreciation of commercial conditions, the 


All 


over the world there are little clusters of 


American tradesman has no superior. 


Americans who have made it their busi- 
ness to find out exactly what conditions 
obtain and how they can benefit them- 
Tariffs, 


import duties, taxes and all the other 


selves by understanding them. 


money affairs of the great foreign powers 
are as thoroughly familiar to American 
exporters as are the same matters con- 
nected with the ports of great cities in 
this country like New York, Boston or 
Philadelphia. When these 
who reside abroad come home or write to 


Americans 


friends in this country they detail minute- 
ly the things which the foreigner needs 
and give all the little particulars which 
go to make up successful and money-mak- 
ing undertakings, thus enabling the ex- 
porter to ship understandingly and with 
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more than a reasonable expectation of get- 
ting back not only his principal but also 
a good proportion of profit. 

Another thing which largely influences 
the foreign purchaser in favor of Ameri- 
can goods is the fact that our prices and 
our qualities are lower and higher, re- 
spectively, than can be obtained elsewhere. 
Where one man operates several machines 
in America, turning out a great quantity 
of screws, bolts or some other finished 
product, it is not uncommon abroad to 
see men engaged at the same work, 
each of them tending one machine, which 
in itself is more cumbersome, less active 
and not so capable as the ones employed 
in our shops. The man who can deliver 
free finished product for less money than 
his competitor can make it for is bound, 
all other things being equal, to obtain the 
business. ‘To a certain extent our success 
up to the present time has been phenom- 
enal for the reason that many of our opin- 
ions of foreign conditions have been 
formed on incomplete information and we 
have been guilty of not a few snap judg- 
ments. As an example of this may be 
cited a manufacturer who determined to 
reach for a certain amount of German 
trade and who himself went to Germany 
and stopped in a comparatively small town 
Be- 


fore leaving New York he was told that 


of only a few thousand inhabitants. 


he must not hope to do any business and 
admitted himself that he considered his 
chances for business poor, but when he 
had been in the town two days he was en- 
tirely sold out and had to cable home for 
more samples. Although the large cities 
are primarily the centres of industry and 
the best places in which to do business, 
the smaller towns must not be overlooked, 
and, in order to reach them effectively, 
the manufacturer who desires foreign 
trade must employ salesmen thoroughly 
familiar with both the language and 
customs of the country to which they go 








—preferably natives if he can get them. 

Another necessity in electrical lines is 
technical knowledge and a_ generally 
higher education than is required in other 
branches of business. Men have been 
known to go out on the road even in the 
United States to sell dynamos without 
the slightest knowledge of the machines, 
and when one such man was told that his 
machine was too small, not having enough 
voltage, he replied that the house had 
plenty of volts in stock and would send 
them up. How a manufacturer can ex- 
pect to do business under such circum- 
stances is inexplicable. The technical 
man is of necessity and education men- 
tally broader than his lay brother, and if 
he combine with his technical knowledge 
a reasonably good head for business he is 
The field for 


such agents is widening daily and the men 


certain to earn his salary. 


are growing in numbers, but the really 
good, high-class, technical salesmen are 
few and far between. Recent develop- 
ments in Germany and England have 
shown what a manufacturer can do if he 
has such a staff of travelers. The neces- 
sity will, at some future time, impress 
itself 


country. 


upon exporters throughout the 

On another page appears a summary of 
export conditions at the present time 
throughout the world. After reading it 
one is convinced that the proper energy 
and knowledge of local conditions com- 
bined with a willingness to spend money 
and a technically correct understanding 
of the requirements of the possible pur- 
chasers a business may be done which will 
increase our export trade to an almost un- 
knowable degree. It will require time 
and patience and a great amount of money 
to accomplish this but in the end it is cer- 
tain to come and the good which will 
accrue to American manufacturers and 
exporters if they receive the trade, will 
eventually make us the greatest nation in 
the world from a manufacturing stand- 
point. The keenness of foreign com- 
petition, particularly in the case of Ger- 
many, makes it necessary that we should 
be wide awake and active at all times. 


England, too, is not asleep, and although 


her methods are somewhat more conserva- 
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tive than ours she has the reputation of 
centuries to back up her claims. The 
adaptability of the American manu- 
facturer has so far been the moving 
power in his successful industrial war- 
fare with other countries and as years go 
on and our facilities increase there is no 
reason to suppose that the same ready 
willingness to conform to conditions 
which we see abroad—even though we 
may not understand why they exist—will 
be the means of advancing us over the 
more stiff-necked and less liberal minded 
of our competitors. 





A LESSON FROM A DISASTER. 

During a heavy fall of sleet and snow 
in Liverpool, England, on February 3, a 
large number of telephone wires stretched 
across the housetops over London road 
and Pembroke place suddenly gave way 
and fell to the ground. In falling they 
struck the trolley wire of an electric rail- 
way and falling into a crowd of people 
on the street caused two deaths and a 
number of injuries. Three horses were 
killed also. 

In the largest cities of the United States 
such catastrophies as this have practically 
ceased to be, for the reason that telephone 
main-line conductors are run underground 
in the large majority of cases and where 
any considerable number of such wires 
cross a thoroughfare or are carried over-, 
head they are cabled. The usual method 
of distribution that has been found most 
effectual in preventing accidents is what 
is. known as the interior block system, in 
which a cable ends in the interior of a 
city block upon a pole top, the separate 
circuits going to the rear of subscribers’ 
premises located on the sides of the block 
radiating thence in various directions. 
Indeed, so general has become the use of 
cable circuits for telephone work and so 
much have the ordinary wire line circuits 
been reduced by the use of cables in this 
country, that it is now unusual to find 
guard wires strung above the trolley wires 
of railway systems. 

The accident at Liverpool should, how- 
ever, call to mind distinctly the ever- 
present danger of crossing bare telephone 
wires over a trolley wire working as one 


side of a grounded circuit. The guard 
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wire was, perhaps, never a very efficient 
protection, but there is no doubt that in 
the days when the air of our cities was 
darkened with telephone circuits it did 


some good. What might happen in a 


populous city of the second class, for ex- 
ample, where aerial cables carrying 100 
or 200 circuits of telephones across trol- 
ley circuits may well be left to the imag- 


ination. If one of these cables ever comes 


down on the trolley wire there will cer- 
tainly be trouble in many places instant- 
ly. 

Perhaps the best method of guarding 
against such a disaster is to take care that 
the supporting wires for cables crossing 
electric railway lines should be made un- 
usually strong, and, better yet, run in dup- 
licate, with the cable hanging from both, 
so that in case of the breakage of one the 
other might hold the load. Such an insur- 
ance against accident is exceedingly cheap 
and in view of the widespread damage that 
a cross between a trolley circuitand a heavy 
telephone cable might cause it seems ex- 
ceedingly important that it should be car- 
ried into effect. 

It is understood that the telephone 
authorities in Liverpool were in process 
of putting underground the larger part 
of their circuits at the time of the acci- 
dent. It is deeply to be regretted that 
this work could not have been begun soon- 
er and that such serious’ casualties attend- 
ed the accident. 








Some comment on recent utterances of 
the ELECTRICAL REVIEW concerning elec- 
trical executions have appeared in the 
daily press, the most of it endorsing the 
position taken that there is uncertainty 
as to whether electricity, as applied in the 
lethal chair, kills the victim. One paper, 
the Columbus, Ohio, Dispatch, disagrees 
with this view and argues that the criminal 
must be unconscious from the very instant 
of the first application of the current to 
him. It is easy to argue on assumptions, 
but it can not be proved that the man 
shocked into coma in the electric chair is 
actually dead until every method known 
to science had been applied to resuscitate 
him. If he actually is dead when he 
goes to the autopsy room there is nothing 
more to say on the subject. If he is not 
dead (and we can not know that he is un- 
til we make some experiments to find out) 
electrical execution is inhumane and 
should be replaced by more certain and 
less barbarous method. 
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THE BERLINER PATENT DECISION AND 
THE TELEPHONE BUSINESS. 


The decision adversely to the plaintiffs 
by Judge Brown, in the United States 
Circuit Court, of the famous suit to es- 
tablish the validity of the Berliner tele- 
plione transmitter, marks an epoch in the 
conduct of the telephone business in the 
United States. The immediate effect of 
the decision is to make the art of tele- 
phony, so far as the essential principles 
of the transmitter and receiver are con- 
cerned, free to the public, as the patent 
upon the receiving apparatus has expired. 

‘’o understand the effect of this de- 
cision it is necessary to glance briefly at 
the telephone situation previous to its an- 

uicement. With the expiration of the 

| receiver patents it became possible 
any one to operate electric telephones 
\ thout infringement, and as time went 
cn other patents upon parts of the neces- 
ery switching system also expired, or 
ere declared invalid, thus making free 
ore and more of the essential elements 
cf the telephone system. A number of 
manufacturing concerns throughout the 
country began the manufacture of this 
non-infringing apparatus and the business 
of independent telephony, by which is 
ineant the conduct of telephone exchange 
business by individuals or corporations 
other than licensees of the parent Bell 
company, was begun. 

For many years the Bell company and 
its licensees had enjoyed an absolute 
monopoly of the telephone business. The 
conditions were thus ripe for the ex- 
»loitation of competing telephone systems, 
and these arose in the important centres 
of population of the country with sur- 
prising swiftness. 

In most places the independent or local 
companies were composed of citizens of 
the neighborhood and the new telephone 
enterprises took on the character of home 
The cry of monopoly has al- 
ways been used in this country with strong 
effect and in a very large number of places 
the independent exchanges grew and 
flourished at the expense of the Bell in- 
Warfare 


industries. 


terests already in operation. 
was carried on relentlessly between the 
rival telephone organizations, and as a 
measure of safety the scattered independ- 
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ent companies banded themselves together 
for mutu.l protection into a national 
organization. 

It had been known all the time and 
recognized that every battery transmitter 
in use by the independents was covered 
by the claims of the patent of Emile Ber- 
liner, dated November 17, 1891. It was 
very generally believed by the independ- 
ents that this patent could not be sus- 
tained when the question of its validity 
came up for adjudication. The same pat- 
ent had been previously in litigation in 
the United States Supreme Court, where 
a suit had been brought upon an allega- 
tion of fraud in its issue. This court in 
its discussion of the case did not enter 
into the question of the validity of the 
patent, but decreed that the method of its 
issue was regular and that it stood upon 
its merits exactly as do other patents 
whose validity has not been tested by 
legal action. 

Suit was brought by the Bell company 
against two manufacturers of telephone 
transmitters alleging infringement of the 
Berliner patent and this case, stoutly de- 
fended by an able array of legal talent on 
the part of the independent companies and 
ably contended by the attorneys for the 
plaintiff, has become the cause célébre of 
the telephone field. Upon the verdict 
rested the fate of independent telephony, 
for had the court sustained the contention 
of the validity of the Berliner patent the 
independents would have had no choice 
but to go out of business or give bonds of 
indemnity pending appeal. 

The question now is: What will be the 
result upon the future of telephony of the 
It strengthens the 
position of the independent companies 


decision as made? 


not a little, in that it now leaves them free 
from a danger that has hung over them 
and enables them to conduct the financial 
exploitation of their systems upon a more 
safe and conservative basis. 

The Bell interests are intrenched be- 
hind a strong position because of the wide- 
spread extent of their services and 
the possibility of intercommunication 
throughout this immense network. It is 
reasonable to conceive that if all their 
patents expired they would still dominate 
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the industry by virtue of their position 
and the dependence of the public on the 
telephone as a means of communication. 

What the result of the competition be- 
tween this strongly fortified interest and 
the growing and important independent 
body will be is exceedingly difficult to 
foresee. There is one result, however, 
that must follow—an improvement and 
expansion of telephone service brought 
about in the natural way by competition. 





THE FOREIGN VISITOR IN OUR 
FACTORIES. 


In commenting upon a recent utterance 
in these columns concerning the necessity 
for American manufacturers to begin to 
exercise more judicious care in the ad- 
mission of visiting strangers to their 
works, the New York Times suggests that 
this advice goes against the grain. It 
says: “Will not the generous disdain of 
secrecy that has permitted us to overtake 
the foreign competitor also serve for keep- 
ing up with or passing him?” It seems 
likely that we have succeeded so far rather 
in spite of our generous disdain of secrecy, 
than on account of it. Certainly we can 
not afford, in view of the fierceness of the 
competition that the next few years will 
bring, to go out of our way to grant ad- 
It would be 


pleasanter, perhaps, if we could be gen- 


vantages to our adversaries. 


erous, but it is an open question whether 
or not we can afford to be generous, and 
to give away to the world at large the 
secrets and methods that are rapidly mak- 
ing us preeminent in manufacturing. In- 
deed, we feel that a reiteration of this ad- 
vice to the manufacturer is’ not out of 
place. We are so proud of our industrial 
establishments that we are tempted to 
make them places of entertainment for 
visitors who come, not only to see and 
learn, but to return home and copy. The 
practice of admitting visitors of this 
character is peculiarly American, and 
such courtesies are not returned to those 
of us who visit European workshops. It 
may be true that we can afford to show 
our hand, but if conditions arise that 
make competition keener this very fact of 
our willingness to tell other people how 
we do it may prove the deciding factor 
against us in the struggle for commercial 
supremacy. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISIMS—XVIII. 


BY W. ELWELL GOLDSBOROUGH. 


Returning now to Fig. 49, if lines are 
drawn from B, and B' parallel to OA, 
they will cut the line DB and intercept 
on it the horizontal projections of the 
currents I,, I, and I;. These projections 
will be respectively equal to the wattless 
components of the branch currents, the 
values of which are equal to the products 
of the swsceptances of the several circuits 
by the impressed electro-motive force. 
Since, however, the wattless components 
of the currents in the first and third cir- 
cuits have phase positions 90° in advance 
of the impressed electro-motive force, 
while the wattless component of the cur- 
rent in the second circuit has a phase 
position 90° behind the impressed electro- 
motive force, it follows that the wattless 
components of the currents in the in- 
ductive circuits of the parallel system are 
negative relatively to the wattless com- 
ponents of the currents of those circuits 
of the parallel system in which capacity is 
the dominant reactive factor. 

Taking cognizance of this fact, and 
noting, therefore, that D,D' is negative 
relatively to D,B, and D,B, we find that 
the sum of the projections of the currents 
I,, I, and 1; taken parallel to OA is by 
the construction equal to the total watt- 
less current in the system, or to the 
wattless component of the main line cur- 
rent. Therefore if (4,), (d.) and (03) equal 
the susceptances of the first, second and 
third circuits respectively, and (6) equals 
the equivalent susceptance of the system, 

D,B, = E b,, D,B' = E b,, D,5B = E 8, 

and DB= E4@, 
therefore, keeping in mind the fact that 
the wattless component of the current of 
the inductive circuit must be taken as 
negative, we may write 


Eb=Eb,—E),+ER,= 


hye eR (173) 

mh bt hm aint 
AF nr +: wae (174) 
a, (167) 


by substitution, previous proof and defini- 
tion. 

From (174) we see that the susceptance 
of an inductive circuit should be taken as 
a negative quantity in the same way as a 
reactance due to inductance in a circuit is 
taken as a negative quantity. Indeed, by 
definition [see equation (165)] it follows 
that if the reactances of inductive circuits 
are negative quantities the susceptances 
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of inductive circuits are also negative 
quantities. 
Now, since by (169) 





a 1 
VF +? =———— 
ied VPrP+e 
therefore 
1 
2 ie 
ae 


and from (167) it follows that the equiva- 
lent reactance of the system equals 
x= b (rz + 2’) 
_ +b 
~ FF +B 
From equations (174), (167) and (175) it 
may, therefore, be stated that 
The equivalent susceplance of a system 
of circuits in parallel is equal to the alge- 
braic sum of the susceptances of the several 
component parallel circuits, the suscept- 
ances of the inductive circuits being en- 


(175) 


OA=E 
0 B=! 
O B=, 
B,B=l, 
B,B=l3 


0 0 =Eg D, 
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OB, = 1l—Ey,=Evgi+ 33 
OB, =1,=Ey=EV9e + 6, 
OB, = 1, = Ey,=EV 9, + b3 
and OB=I=Ey=Ev¢+e 
where (y,), (ys), (ys) and (y) are respec. 
tively the admittances of the first, second, 
third and main circuits. 

Therefore, as I is the resultant of the 
three component currents I,, I, and 1,, (y) 
is the vector resultant of (y), (y.) and 
(ys), since if the vectors OB', B,B', BB 
and OB are reduced in the ratio of one 
to E, Fig. 50 results, which is similar in 
every respect to Fig. 49, and in which 

O b, = 1, 5, O' = yo, 61 b = ys 
and O b= y. (176) 

Again, a consideration of Fig. 49 shows 

that 


OD=—=Eg=E (4 + g2 + 9s); 
that 


(170) 


B,D3=E gs 
03B =Ebs3 


B, 





DB=Eb 
OD—Eg, 
0,B,=Eb: 
B,D=Eg2 
D.Bs=Eb2 D.: 

















A<— D D’ 


O 


D, 
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tered in the summation as negative quan- 
tities. 

The equivalent susceptance of a system 
of circuits in parallel is also equal to the 
equivalent reactance of the system divided 
by the sum of the square of the equivalent 
resistance and the square of the equivalent 
reactance of the system. 

The equivalent reactance of a system of 
circuits in parallel is equal to the equiva- 
lent susceptance divided by the sum of the 
square of the equivalent conductance and 
the square of the equivalent susceptance of 
the system. 

It has been demonstrated that the 
vector OB of Fig. 49 is the resultant of 
the OB,, OB, and OB, of Fig. 48, or that, 
in other words, the current flowing in the 
armature of an alternator supplying a 
system of circuits in parallel is equal to 
the vector sum of the currents flowing in 
the parallel circuits. Furthermore, it has 
been shown [see equation (165)] that in 
any alternating-current circuit the current 
flowing is equal to the product of the 
admittance of the circuit by the electro- 
motive force impressed upon the circuit, 

therefore 


DB= Eb=E (d, — & + 34s), (173) 
and that OD and DB are respectively the 
effective and wattless components of the 
main circuit or alternator current I. 

If now we divide (170) and (173) by E, 
we have, as shown also in Fig. 50, that 
Od=g=AtPtys (171) 
and 
db=b=b,—b,+ 6, (174) 
therefore the equivalent admittance of 
the system equals 


y= VF 4tR= 
V Gi +92 + G3) + (i — bn + By)? (177) 


Now by equation (169) it is shown that 
the admittance of any alternating-current 
circuit is equal to the reciprocal of the 
impedance of the circuit, conversely then 
the impedance of any alternating-current 
system, and in the present instance the 
equivalent impedance of a system of cir- 
cuits in parallel, is equal to 


1 


y 





£= 


1 








¥ (178) 


V4: + 9 + 9s)* + (b1 — b, + 55 
Hence we have that, 
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The equivalent admittance of a system 
of circuits in parallel is equal to the 
vector sum of the admittances of the several 
component parallel circuits. 

The equivalent admittance of a system 
of circuits in parallel is equal to the 
square root of the sum of the square of 
the sum of the conductances of the several 
parallel circuits and the square of the 
sum of the susceptances of the several 
parallel circuits. 

The equivalent impedance of a system 
of circuits in parallel is equal to the re- 
ciprocal of the equivalent admittance of 
the system. 

Example No. 9. 

(jiven such a system of parallel circuits 
as that shown in Fig. 47. The resistance 
of the first circuit is 7,2 ohms, and 
the reactance of the first circuit is 2, = 2 
ohms also. The resistance of the second 
circuit is 7, == 2.66 ohms, and the react- 
ance of the circuit is 1.33 ohms. The 
third circuit has a resistance r, = 1.12 
ohms and its reactance is x; = 1.8 ohnis. 
The first and third circuits are free from 
inductance, while the reactance of the 
second circuit is due to inductance. The 
alternator which energizes the circuit 
develops an electro-motive force of 100 
volts. 

What is the equivalent resistance of the 
system? What is its equivalent react- 
ance? What is the impedance of the 
system ? What is the value of each of 
the branch currents? What is the phase 
displacement of the branch currents rela- 
tively to the impressed electro-motive 
force? What is the value of the main 
line current ? What is the angle of phase 
difference between the main line current 
and the electro-motive force ? 

To determine the value of the equiva- 
lent resistance, the equivalent reactance 
and the impedance of the system, we 
must first find the values of the conduct- 
ances and the susceptances of the several 
circuits. 

Therefore, applying formula (166), 

n= a 25 
‘QF + QR 
ae 2.66 = 
d= 2.66)" + (1.33)' 
a 1.12 _ 
Is 12)? + (1.8)? 
Applying formula (167), 
2 
(2)? + (2)? 
_ 1.33 
~~ (2.66)? + (1.33)? 
_ 18 oa 
~~ (1.12)? + (1.8% * 
The equivalent conductance of the sys- 
tem then equals 





.3, and 


25 





25 


b, = .15 and 





4 





by 
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g = 254 .3+4 .25 =.8 
And the equivalent susceptance of the 
system equals 
b= .256— .15+ .4=.5 
Therefore the equivalent resistance of 
the system by (172) is,— 
8 
(8) + (5) 
The equivalent reactance, by (175), is 
x) 
~ (8) + (5) 
And the impedance of the system is by 
(178),— 


= .9 ohms. 


2 .56 ohms. 


I 
"V8 (5) 
To determine the values of the branch 
and main line currents the admittances of 
the circuits should be determined. Ap- 
plying formula (169), therefore, we have, 


= 1.06 ohms. 

















b 
Ob=y O bi=y; bi b2=Y2 
Od=g O di=G b,d,=9> 
db=b d,b;= by; d,b2=b2 
b,b=Y, 
d2 b, b,ds=93 
d,b=b, 
4, A 
d a’ d; 0 
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in = V2 + (2)? = 354 
Y2 = V (2.66)? + (1.33)? = .336 
Ys = V(1.12)*+ (1.8)? = .472 
and y = V(.8)?-+ (5)? = .943 





Then multiplying these values by the* 


impressed electro-motive force the amount 
of current in each part of the system is 
ascertained. 
I, = 35.4 amperes, I, = 33.6 amperes. 
I, = 47.2 amperes and I = 94.3 amperes. 
The current in the first circuit is in ad- 
vance of the electro-motive force by an 
angle 
¢, = tan (b, + 9) = 
tan“! (.25 + .25) = 45° 
The current in the second circuit lags 
behind the electro-motive force by an 
angle 
$, = tan™ (.15 + .3) = 26° 
The current in the third circuit is in ad- 
vance of the electro-motive force by an 
ungle 
$; = tan (a; + 73) = 
tan (1.8 + 1.12) = 58° 
And finally the current in the main line 
is in advance of the electro-motive force 
by an angle 
¢@ = tan“ (.56 + .9) = 32° 
The exact graphical representation of 
the numerical constants obtained above 
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is given in Figs. 50 and 49. In the 
former the diagram is built up by laying 
off O d,=g,, then at a, a perpendicular 
d, b, = 6, is erected. Joining O and J, 
the line O5,—y,. In the same way 
b, d, is laid off from 4, parallel to O d, and 
equal to g. Then from d, the perpen- 
dicular d, b'= 6, is dropped. The line 
b, 6' is thus determined and equals %. 
In the same way the line b' d= y; is 
found by making 5' d; = g; and d; b = d;. 
Then since the admittance of the system 
is equal to the vector sum of the admit- 
tances of the several parallel circuits, 
measuring 0 4 we have y = .943 deter- 
mined. From the admittance diagram of 
Fig. 50 the current diagram of Fig. 49 
follows at once, since its vectors have 
lengths proportional to a change in the 
length of each of the vectors of Fig. 50 in 
the ratio of one to E = 100. 

If these figures are studied carefully 
and compared with those bearing upon 
the discussion of series circuits containing 
resistance, inductance and capacity, many 
helpful suggestions will be obtained show- 
ing the great similarity in the treatment 
of series and parallel systems of circuits. 
It is, indeed, a fact that any discussion 
of series systems can be made to apply 
equally well to parallel systems by chang- 
ing the words electro-motive force, cur- 
rent, resistance, reactance and impedance 
to read current, electro-motive force, con- 
ductance, susceptance and admittance 
respectively. 


~ me 


Canadian Electrical Development. 

That Canada has made rapid progress 
in electrical matters during the past 30 
years is shown by the statement which 
follows, taken from the Canadian techni- 
cal press: The report of the Dominion 
Government statistician shows what a vast 
development has taken place during the 
past decade in the use of electricity for 
lighting purposes in Canada. In 1891 
the census gave 80 establishments selling 
electric light. In 1897 there were 187, 
increased to 297 in 1900. The electric 
lamps supplied by the establishments sell- 
ing electricity for light numbered 443,897 
in 1897, and 807,772 in 1900. Ontario 
has made rapid strides in the employment 
of electricity for lighting, using 418,573 
lamps in 1900 against 201,955 in 1897. 
Quebec province increased its employment 
of electric lamps from 185,892 lamps in 
1897 to 235,322 lamps in 1900. British 
Columbia had a couple of establishments 


"selling light in 1897 with a small number 


of lamps, while in 1900 it had 13 electric 
companies with an equipment of 52,653 
lamps. 
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Radio-Active Minerals—In searching for 
radio-active substances with one of Pro- 
fessor Rood’s new electrometers, an in- 
strument particularly well adapted to the 
purpose, several minerals not hitherto 
noted were found to be radio-active, says 
Mr. G. B. Pegram in Science. “Pro- 
fessor Rood suggested that I should try 
columbite, and gave me some specimens. 
The electrometer immediately shows that 
the air in the neighborhood of the mineral 
is ionized, and later photographic tests 
confirm the radio-activity of columbite. 
A chemical analysis of the specimens has 
not yet been made, but according to Dana, 
columbite does not contain uranium or 
thorium. Specimens of erbium oxide and 
niobium oxide, from the museum of the 
chemical department, also show with the 
electrometer a slight ionizing effect. Fur- 
ther investigations are being made.” 

Wireless Arc-Telephony—Independently 
of Duddell’s recent improvements in the 
“speaking arc,” Mr. H. T. Simon has 
made a number of advances in the con- 
struction of his arc “radiophone,” which 
promises to place wireless telephony with 
the aid of light upon a basis of practical 
success. He has confirmed the supposi- 
tion, advanced by Brown, that the intens- 
ity of the sound is in direct proportion io 
the intensity of the current upon which 
the microphone currents are superim- 
posed, says Mr. Fournier d’Albe. This is 
no doubt due to the fact that the Joulean 
heat is directly proportional to the square 
of the current strength, and that the 
sounds emanating from the flame are pro- 
duced by variations of its temperature. 
Mr. Simon uses a Schuckert projection 
lamp with differential gear, and a current 
of 16 amperes to 20 amperes. To in- 
crease the distinctness of transfer, the 
change of the resistance of the micro- 
phone must be small. As a receiver, the 
author uses by preference a selenium cell, 
placed in the focus of a searchlight mir- 
ror. Experiments were successful with 
distances of 20 yards, but the author ex- 
pects that Bell’s radiophone limit of 250 
yards will soon be very considerably ex- 
ceeded. 

The Welsbach Mantle—Some interest- 
ing particulars of experiments relating to 
the theory of the Welsbach light have been 
communicated by Messrs. W. Nernst and 
E. Rose to a German contemporary, says 
the Electrical Engineer. These experi- 
ments proved that the mass of the Wels- 
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bach mantle did not, as Bunte thought 
he had discovered, increase the emissivity, 
but that a selective emission took place. 
It was shown that a Welsbach mantle be- 
haved almost normally in the yellow and 
the violet portion of the spectrum, but 
possessed much weaker emissivity in the 
red than would obtain for a black body, 
which yielded the same emission in the 
yellow to the violet portion of the 
spectrum. It was further ascertained by 
measuring the emissivity for equal tem- 
peratures obtained in the one case by 
means of a flame, and in the other by an 
electric current, that the emission is quite 
independent of the source of the heat. It 
therefore follows that it is not any special 
catalytic action of the Welsbach mantle 
to which the high economy of the Wels- 
bach light is due, as has been generally 
accepted. Since the experiments have 
proved the radiation from rare earths to 
be pure heat radiation, an acceptable 
theory of the high efficiency of the Wels- 
bach mantle may be constructed on the 
basis of the selective emission of the ma- 
terials composing the Welsbach mantle. 
As the material composing the Welsbach 
mantle radiates very little red light, and, 
moreover, few ultra-red rays owing to 
the descending tendency of the curve, 
hence yields little energy just in that part 
of the spectrum in which the maximum 
emission of heat usually takes place, the 
mantle is consequently enabled to absorb 
the full heat of the gas flame, and there- 
by to radiate a relatively large volume of 
light. 

Iron Losses—Dr. Gustav Benischke, 
writing in the Elektrotechnische Zett- 
schrift, comes to the conclusion that the 
hysteresis coefficient y» is for varying 
magnetizations not only dependent on 
the value of the magnet induction, but 
also on the form of the curve. He points 
out that the more peaked the curve repre- 
senting the lines of force the smaller pro- 
portionally will be the loss due to hys- 
teresis, whence it follows there is mag- 
netic retardation. Further, the usual 
rule for the iron loss, 

A =77 B16 + Bn? B?, 
serves only for approximate estimates, but 
with increasing accuracy accordingly as 
the loss due to eddy currents is smaller. 
However, the values given for the coeffi- 
cient 7 may be regarded as perfectly cor- 
rect for testing samples of iron when unit 
bases are employed for the measurements. 
When taken as absolute, these values— 
at any rate, for 0.5 millimetre plate—are 
more reliable for comparing a sample of 
iron than the values obtained by means 
of yoke methods, because with the latter 
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the shavings used for the test are too 
much changed by the shaping which they 
undergo to fit them to the apparatus in 
question to allow of a reliable idea being 
formed as to the original condition of the 
sample from which they were taken. The 
errors arising from this source exceed the 
limit of error holding for the wattmeter 
method, provided the measurements be 
taken between 35 and 55 periods. The co- 
efficient 8 for the eddy currents may be 
represented with approximate accuracy by 
the equation 
B=15.2d%*o(1—an), 

wherein d represents the thickness of the 
plate, + the temperature, a the coefficient 
of temperature, and o the vertical 
factor of the potential curve. 


The Electric Analogue of the Zeeman 
Effect—That an electric field has some 
influence upon the emission of light is an 
article of faith among our most advanced 
physicists which has up to the present ‘e- 
mained unconfirmed by actual observa- 
tions, says the Electrician. The latter have 
only extended over the region of transpar- 
ent birefracting bodies. The examination 
did not cover the most interesting occur- 
rences which theory predicts in the vicin- 
ity of sharp absorption lines. Among the 
effects to be observed in this domain, the 
electric analogue of the inverse Zeeman 
effect is the most anxiously awaited. Herr 
W. Voigt states this effect as follows: 
A body with a fine and sufficiently sepa- 


rated absorption lines shows for ordinar) 
light traversing it parallel to the electric 
lines of force (without double refraction). 
a displacement of these lines without 
separation; while for light traversing ii 
normally to the lines of force (with 
double refraction) it shows a displace- 
ment with accompanying separation. In 
the second case one of the components of 
the separated line assumes the same posi- 
tion as the displaced line in the first case. 
The most general theory gives no indica- 
tion with regard to the second component. 
But a very plausible special formulation 
implies that the second component has 
three times the displacement of the first. 
All the displacements are proportional to 
the square of the effective field intensity. 
The probability of the author’s theory is 
increased by the fact that Lorentz’s ele- 
mentary theory of the Zeeman effect, by 
an obvious extension to electro-optics, 
leads to exactly the same result as that 
attained by the author through an appli- 
cation of Kirchhoff’s law to the inverse 
Zeeman effect. The author overhauls the 
whole theory, and arrives at an estimate 
of the magnitude of the phenomenon 
looked for. Even in the case of the 
greatest known electric double refraction 
with very small (x,2—1), with a poten- 
tial gradient of 500 volts per centimetre, 
which is not easy to produce in a vapor, 
the effect to be observed would not ex- 
ceed the 20,000th part of the distance be- 
tween the two D lines. It is no wonder 
that such a minute effect has hitherto 
escaped detection. 
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A New System of Wireless 
Telegraphy. 


Mr. Alexander W. Sharman, the elec- 
trical expert of Lloyd’s Agency, of Lon- 
don, arrived in New York on the steamer 
Georgie of the White Star Line, on 
February 21, after having conducted a 
series of successful experiments on that 
teamer, establishing communication be- 
tween the ship and Browhead, Ireland, in 
passing. Mr. Sharman was seen by a 
representative of the ELECTRICAL REVIEW 
vhile the steamer was lying at her pier 
n New York and questioned regarding 

is apparatus. In brief, his reply was 
hat it was impossible for him to give any 
‘etailed technical information at the pres- 

t time as his American patents are not 
vot secured and it was necessary for him 
» protect the interests of himself and his 
»ariner, in this country, and he regretted 

is inability to make public any authentic 
ictails. In spite of this fact, however, 
Ir. Sharman talked quite freely and 
made some pretty experiments in his cabin 
-o show the delicacy of his apparatus. 

Picking up an instrument which looked 
like a large, fat screwdriver Mr. Sharman 
stepped to the door of his cabin, and re- 
marking that the queer looking tool he 
had in his hand was a gas-lighter, con- 
nected up the telegraph instrument, 
pressed the button of the lighter, and a 
vigorous ringing was immediately heard 
at the other side of the cabin where the 
receiver was situated. This ringing con- 
tinued until Mr. Sharman disconnected 
the bell. Again he pressed the button on 
the lighter, and this time the receiving 
instrument responded with the familiar 
‘lick heard in an ordinary telegraph office. 
“This is very simple,” said Mr. Sharman, 
“but just wait a moment. I will go out- 
side and shall shut the door, but first I 
will connect up the bell again; then you 
listen.” This was done, and Mr. Shar- 
man stepped outside, carefully shutting 
ithe door behind him. The cabins of the 
Georgic are iron-walled on the upper 
deck, but the instant the door was closed, 
the bell of the receiving instrument rang 
furiously, and continued to do so until 
Mr. Sharman stepped in and turned it off. 
“There is a whole lot of mystery in this 
little tool,” he said, tapping the gas- 
lighter affectionately, “and nobody is 
able to say definitely what the secret is. 
Look here”—picking up a pair of pliers— 
“you see this lighter is of very simple con- 
struction, and the nickeled plates on either 
end are connected through the centre with 
a metal rod. When I hold it in my hand 
with the red parallel to the side of the 
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box which contains the receiving instru- 
ment, I get a response, but if I hold the 
point of the rod toward the box, or up in 
the air, I get no answer at all. Then, if 
I take the pair of pliers and make a con- 
nection between the ends of the handles 
and the metal rims on the lighter, there 
is no answer either, as you see,” pressing 
the button as he spoke. “The wave-length 
of the gas-lighter is about eight inches, 
and the receiving instrument will respond 
at about 50 feet.” 

In the station which Messrs. Maskelyne 
and Sharman maintained at Shoeburyness 
and Sheerness, the transmitter, the nature 
of which Mr. Sharman could not disclose 
on account of the patents not being se- 
cured, was situated at a height of 15 feet, 
no mast or pole wires being employed. 
Messages were passed to and fro with great 
frequency and perfect accuracy, the ex- 
periments being entirely satisfactory to 
both of the gentlemen interested. At 
Brantford an experiment was tried which 
had never been attempted before, and the 
efforts of the operators were crowned with 
success. Heretofore in aerial telegraphy 
it has been impossible to have a sending 
instrument in the balloon itself, on ac- 
count of the explosive mixture of air and 
gas surrounding the car. In order to make 
it possible to send as well as to receive 
messages, Mr. Sharman designed a means 
of enclosing his spark-gap in a sealed 
glass tube, and his work was so successful 
that messages were sent and received from 
and in a balloon above Brantford, at a dis- 
tance of 22 miles. 

“T do not believe in choke coils as used 
in the Marconi system,” said Mr. Shar- 
man. “The oscillations go through the 
coherer just the same, and the coils do 
not really act as impedance coils at all, 
but merely alter the wave-length. I have 
been working on a jolly good dodge for 
some time past, and this instrument that 
you see here is not the best that we have. 
We have other better ones in process of 
construction, you know, and one that is 
already completed which is very much 
more satisfactory in its operation.” 

Experiments have recently been con- 
ducted by the Manchester Signal Syndi- 
cate upon apparatus intended to be in- 
stalled along the British coast line at 
dangerous places, so that shipping 
equipped with receiving wireless telegraph 
apparatus may be warned of the approach 
of danger. This apparatus is an ingen- 
ious motor-driven commutator, which, at 
intervals of two or three minutes, sends 
out first the calling signal and afterward 
the name of the particular point at which 
it is installed in the Morse code. It is 
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thought that such an appliance will be of 
great use. 

Mr. Sharman has devised, however, a 
simpler system requiring no delicate ad- 
justment of the receiving apparatus, and 
using a code number system instead of the 
Morse alphabet. By the combination of a 
few simple elements he has succeeded in 
devising a system which will not only an- 
nounce that danger is near by, and the 
name of the particular dangerous spot, 
but will also notify the mariner, roughly, 
of his distance from the dangerous place, 
and whether he is approaching or reced- 
ing from it. In brief, this system con- 
sists in apparatus installed ashore for 
sending out groups of signals, or im- 
pulses, of decreasing strength, the first 
impulse of the group being the strongest. 
This, for example, will be strong enough 
to affect receiving apparatus at a distance 
of 20 miles. If the ship approaches to 
within 15 miles, several succeeding sig- 
nals are received. If it comes still closer, 
more signals of the group are received at 
each sending, and in this simple and in- 
genious way the vessel is notified of its 
proximity to danger, its distance from it, 
and whether or not it is approaching. 
> 


The Paris Automobile Show. 


The recent automobile show in the 
Grand Palais, in Paris, France, is said 
to have been the most complete exhibition 
of horseless vehicles that has ever been 
seen in the French capital, and was viewed 
with interest by large crowds. MM. Char- 
ron, Girardot and Voigt were questioned 
regarding the subject of right and left- 
hand control for automobiles and ex- 
pressed themselves freely. M. Charron 
said that he was in favor of the left-hand 
steering seat, although he never drove ex- 
cept from the off side, the other gentle- 
men practically agreeing with him, stat- 
ing that the old order of things is best. 
The Compte de Recopé favored left-hand 
control, backing up his information by 
stating that the place of honor is for the 


lady, who should on an automobile be al- 
ways at the driver’s right hand. 


-°- 
Appropriation for the Pacific Cable. 

Reports from Washington, D. C., say 
that Senator Perkins recently gave notice 
of an amendment he intended to offer to 
the Sundry Civil Bill appropriating $500,- 
000 to enable the President to secure 
such concessions, lands and rights as may 


be necessary to enable the United States 
to lay, maintain and operate a submarine 
cable and connecting lines from San Fran- 
cisco to Honolulu and thence by way of 
Midway or Wake Island and the Island of 
Guam to Manila, on the Island of Luzon. 

















NOTES ON LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXV—ON AN X-LIGHT EXAMINATION 
TABLE. 


With a coil like that shown in Figs. 
86 and 87, note cxii, it is necessary to be 
able to move the patient in a line parallel 
with the long axis of the coil, instead of 
moving the tube, the object being to enable 
the physician’s eyes without his changing 
to readily reach the spark-gap handles to 
control the light without removing his 
eyes from the fluoroscope. For this and 
other reasons I prefer a different arrange- 
ment from the fixed stretcher shown in 
Fig. 83, note exii. Fig. 95 shows a de- 
sign for an X-light table on wheels which 
allow it to be easily rolled to bring any 
part of the patient between the tube and 
the physician’s eyes without his changing 
his position. The large wheels are to 
make the movement a free one. A strong 
frame of hard wood has a table, 228 centi- 
metres long by 66 centimetres wide, 
pivoted in its centre, to enable it to be 
tipped, a movement of importance in cer- 
tain examinations. If a patient with 
stone in the bladder is placed with his 
head lower than his feet, the stone in a 
distended bladder falls away from the 
shadow of the pelvis, coming so near the 
wall of the abdomen and the photographic 
plate that a sharp picture may be made, 
if light of long waves is used, such as 
may be obtained in sufficient quantity 
with a powerful generator and a tube of 
such low resistance as to give no X-light 
without multiple spark-gaps or some of 
the other means I have devised for regu- 
lating the surges. If the X-light tube is 
to be below the patient, the handles of 
the stretcher on which he is brought to the 
X-light room are to be placed in the 
notched end pieces. Any part of the thin 
top of the table may be removed to avoid 
loss of light, though this is small, as the 
top is made of thin cross-glued veneers. 
The under side of the veneers is coated 
with aluminum paint, serving when 
grounded as a Tesla screen. If the plate 
is to be placed below the patient, the tube 
being above, he need not be disturbed, for 
one end of the stretcher may be lifted 
enough to slide the plate-holder between 
the canvas and the top of the table. 
NOTE CXVI—PRECAUTIONS AGAINST DIF- 

FUSED X-LIGHT. 

A plate should as far as possible be 
protected from all X-light except the di- 
rect rays coming through that part of the 
object being photographed. To accom- 
plish this several precautions should be 
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taken. First: The tube should be in a non- 
radiable box from which no X-light can 
escape except the smallest cone of rays 
that will cover the area to be photo- 
graphed. Such a box and support were 
shown in Figs. 73, 82, 83, 84, 85. For 
use with the coil and table of note xev 
the tube requires to be moved in but three 
ways, vertically, antero-posteriorly, and 
in vertical arc. As no movement in hori- 
zontal are is desirable the round tube of 
Fig. 73 was replaced by a square one. 
The ball bearings of B, Fig. 73, were dis- 
pensed with to save expense. The arm, 
Fig. 96, carrying the tube box, was grad- 
uated into centimetres on each side of a 
zero. When the zero mark is opposite 
the pointer the patient’s medial line 
should be in the vertical plane passing 
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brass three millimetres thick with a rim 
to act as a lightlock. Inside the rim there 
was a strip of velvet. When the two 
pieces were brought together the velvet 
served in connection with the rim to ex- 
clude the light except the X-light coming 
through the aluminum front. The plate- 
holder was held together by clamps like 
those of pocketbooks. Unexposed plates 
should be kept in triple lead boxes made 
on the plan of the pasteboard ones in 
which they come, for the X-light from a 
powerful generator has a way of going 
through cracks. ; 
Third: Before the patient is brought 
in, strips of cloth (coated with white lead 
mixed with oil and soap to keep it pli- 
able) are to be laid on the top of the 
table, the ends hanging over. An open 
ing is left to allow the cone of rays from 
the tube to pass through. When the 
patient is in position these strips are 
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through the radiant area of the target of 
the X-light tube. The object of the 
graduations was to quickly tell how far 
the radiant area was moved in taking 
stereoscopic negatives or two photographs 
of the body on the same plate from differ- 
ent positions. 

Second: The plate should be placed in 
a metal case with a radiable front and a 
non-radiable back and sides, that the only 
light to reach the plate may be the X-light 
shining through the object being photo- 
graphed. As the plate-holder must often 
be below the patient it should be arranged 
to bear his weight without the plate being 
injured and should protect it from per- 
spiration. The holder should be thin 
to be comfortable to lie on. I therefore 
discarded the usual form of photographic 
plate-holder, making the X-light plate- 
holder of metal in two pieces. One a 
frame of brass two centimetres wide by 
four millimetres thick, to which was at- 
tached, light-tight, a thin sheet of 
aluminum. The other was a plate of 


brought up over him and the plate, before 
the photograph is made. 


NOTE CXVII—WHERE WAS THE X-LIGHT 
TUBE WHEN THE PHOTOGRAPH 
WAS MADE? 

In looking at an X-light negative it is 
necessary to know where the tube was in 
relation to the negative. As far as pos- 
sible the record should be automatic and 
recorded on the plate. An instrument 
shown in Fig. 95, at LW, is convenient. 
It consists of a small metal wire attached 
to the radiable middle portion of the 
Tesla screen. If the long axis of this wire 
forms a straight line between the radiant 
area on the target and the negative it will 
appear as a round spot. If otherwise, as 
a line whose length and direction give 
valuable information as to the position of 
the tube. 

NOTE CXVIII—CATHODES FOR POWERFUL 
SURGES. 

In a former note it was said that the 
size of a cathode should be in proportion 
to the size of the surges. The coil spoken 








March 9, 1901 


of in note exii clearly establishes the im- 
portance of this principle. Since that a 
more powerful coil of the same type has 
again shown the truth of this, another 
statement I made, namely, that the way 
io distinguish between tissues differing 
but little indensity was to get enough 
light of long waves. The usual gener- 
ators are almost useless for fluoroscopic 
examinations of the thick parts of the 
jody, for to get enough light to go 
through, the tube must have a high re- 
sistance and such light penetrates the 
jones about as well as the soft tissues. 
No great advance will be made in medical 
diagnosis with the fluoroscope, until the 
use of powerful apparatus is more com- 
yon and then physicians will be brought 
face to face with the problem of the next 
note. 
\OTE CXIX—THE GREATEST PROBLEM IN 
X-LIGHT TUBES. 

Every time I build a more powerful 
cenerator I am struck with the increas- 
ing importance of finding the best way of 
curing tubes suffering from terminal ex- 
haustion, for the disease makes its ap- 
nearance earlier and is about as hopeless 

: chronic anemia in man. In former 
notes the opinion was advanced that we 
depended on gas amalgamated with the 
ierminals for producing an_ efficient 
cathode stream and X-light, and I showed 
ihat while by introducing oxygen or 
hvdrogen or nitrogen we could per- 
manently lower the vacuum, the ability 
io form an efficient cathode stream and 
\-light continued rapidly to diminish. 
Some suggestions were offered for remedy- 
ing the difficulty, but we need simpler 
and better ones. If I could see this prob- 
lem solved I should be glad, for few dis- 
eoveries could aid more in the relief of 
human suffering than this, which would 
nable a physician always to have an 
abundance of X-light of proper wave- 
length without more trouble than the 
turning on of an incandescent lamp. 
This is the one problem relating to X-light 
on which work should be concentrated, 
for we now can have easily managed gen- 
erators giving large amounts of energy 
and cooled targets to our tubes which 
enable them to bear any amount of energy. 
[t seems to me that one direction in which 
to work is to try to find the new gases I 
suggested might be the cause of the pris- 
tine brilliancy of an X-light tube. It 
was thought that these might be very 
much lighter than hydrogen, but subse- 
quent developments enable us to interpret 
the experiments differently. Having found 
the gases then, the problem is how to 
easily introduce them in proper amounts. 
A second possible direction appears to be 
to look for substances, not gases, in the 
metals of the terminals, which have the 
properties attributed to radium of giving 
off minute particles, the supposition 
being that if a cathode could be alloyed 
with them the great stress we can produce 
in a vacuum tube might cause them to be 
driven against the target with sufficient 
force to produce X-light. In this way 
we might get a tube in which the sources 
of the cathode stream would not so soon 
dry up. 
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A Tribute to M. Gaulard. 


To THE EpIToR OF ELECTRICAL REVIEW: 

The historical number of the ELEc- 
TRICAL Review for January 12, 1901, 
recalls old memories to the minds of those 
associated with the development of elec- 
tric light in the early eighties. These 
were the days when Brush, Swan, 
Gramme, and above all Edison were toil- 
ing to lay the foundation of a vast in- 
dustry whose present magnitude has prob- 
ably surpassed their most sanguine 
dreams. 

Mr. Charles T. Child in his unbiassed 
contribution, “the First Century of Elec- 
tricity,” says with reference to the alter- 
nating-current system, that perhaps the 
credit of its development will never be 
properly awarded, and that it seems to 
be between Jablochkoff, and Gaulard and 
Gibbs, “two French inventors.” As very 
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little appears to be known of Gaulard and 
Gibbs, a short account of their pioneer 
work may be of interest. 

M. Lucien Gaulard was a French chem- 
ist, gifted with a brilliant imagination 
and of versatile talent, who had turned his 
attention to electricity at the time of the 
first Paris Electrical Exhibition, which 
heralded the age of electricity in Europe. 
It was about this time that he first con- 
ceived the idea of transforming alter- 
nating currents and realized the econo- 
mies that would result from the use of 
a high-voltage primary and a low-voltage 
secondary in electric transmission. His 
enthusiasm enlisted the financial coopera- 
tion of an Englishman, J. Diefon Gibbs, 
and in 1883 several “secondary gener- 
ators” of Gaulard’s design were exhibited 
under current at the Royal Aquarium, 
London, while in the same year a number 
of electric lights were installed and run 
on the series transformer system at several 
stations of the underground railway. It 
was in this year that Gaulard elaborated 
a complete project for lighting the Suez 
Canal, a printed copy of which specifica- 
tion is in my possession, and is a perfectly 
feasible scheme. 
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It was in the Summer following that 
what may without exaggeration be de- 
scribed as the first successful long-dis- 
tance transmission by alternating currents 
on the transformer system was established 
between the Turin Exhibition and Lanzo, 
in northern Italy, the distance between 
the generating and receiving stations be- 
ing 25 miles (40 kilometres). Current 
was generated by a Siemens alternator at 
2,000 volts, transformed down to 100 volts 
at the overhead-line terminus in Lanzo, 
and there lighted 24 100-volt Swan glow 
lamps. It was at this exhibition that 
Messrs. Gaulard & Gibbs Company was 
awarded the prize of, I believe, £400 by 
the Italian Government for the best sys- 
tem of transmitting electricity to a dis- 
tance. Shortly afterwards important 
transmission schemes were established be- 
tween Tivoli and Rome, and elsewhere. 
The subsequent history of the transformer 
is well known. M. Gaulard was not a 
highly-trained electrician in the mathe- 
matical sense; indeed, his knowledge of 
electricity was in many respects crude, 
and he failed in those details so essential 
to success. He even does not seem to have 
grasped the importance of connecting the 
primaries of his transformers in parallel. 
He could scarcely claim priority, as Sir 
Charles Bright and others had previously 
devised induction coils similar in con- 
struction to Gaulard’s secondary geneia- 
tors, though that previous minds did not 
see the now obvious application or utility 
of their inventions seems tolerably clear, 
if only from the fact that they did not 


apply them to a practical end. And when 
all has been said it remains that Gaulard 
was the first to foresee the important part 
that transformers were destined to play 
in the future transmission of current over 
long distances, and though ridiculed by 
many of the leading electricians and 
treated as a charlatan, he brought his ideas 
to a practical issue. Had he lived he 
would have seen his prophesies more than 
fulfilled. He had keen intuition, and, 
amongst other things, comprehended 
what is now termed the “skin effect” in 
conductors carrying high periodicity al- 
ternating currents. To counteract this, 
he built his 1884 transformers of thin an- 
nular discs. In the same year he designed 
a synchronous commutating device which 
he called a “redresseur,” as it redressed 
an alternate into a direct current. A 
sketch of this progenitor of the so-called 
rectifier is now before me. M. Gaulard 
took, unfortunately, but little care of his 
over-wrought constitution, and died pre- 
maturely, a victim to anxieties that fall 
to the lot of most inventors. A memorial - 
tablet has been erected to his memory at 
the village of Lanzo, in Piedmont, where 
he achieved his success. 
J. W. KEMPSTER. 
Bedford, England, February 11. 
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In a general way it may be stated that 
the amount of business carried on by 
American exporters is limited only by 
their enterprise, for in almost every civil- 
ized country in the world, where electrical 
apparatus is used at all, American ma- 
chinery and material stand at or near the 
top. The conditions which make up the 
demand for foreign manufactured articles 
in the various countries from which the 
orders come to us are so complex that a 
single man can not possibly hope to treat 
them all, as they should be handled, in 
one article. The motives of a German 
house and the materials that house re- 
quires are very different from the require- 
ments and ideas of a similar firm in Aus- 
tralia or Japan. Machines that will work 
well in Canada may be entirely imprac- 
ticable in India; vehicles suited to the 
roads of northern countries, where the art 
of road building has been perfected, will 
be worse than thrown away in China. 

The exporter is compelled to judge in 
each instance what is the most suitable 
and practical apparatus for his prospect- 
ive purchaser and in what lines he should 
be represented, so that the buyer may 
gather an intelligent idea of the line of 
goods presented to him in the catalogues 
and circulars of the exporting company. 
In countries where difficult languages 
and unusual commercial conditions are 
encountered everything depends upon the 
skill and facility with which the exporter 
presents his case. To a great extent it 
may be said that the foreigner is little 
given to experimenting; he does not par- 
ticularly care to expend a large sum of 
money on the chance of making more; 
he requires, in short, positive proof that 
a purchase of a dollar will enable him to 
make two. Our merchants have been 
slowly finding this out by years of expe- 
rience, and at the present day catalogues 
of American apparatus and machinery 
are circulating throughout the world in 
over 100 languages, thus enabling the 
purchaser to read in his own tongue the 
conditions upon which orders may be 
placed, full descriptions of what he is 
looking for and pertinent descriptive 
matter couched in terms familiar to him. 

In a recent interview with Mr. Thomas 
A. Eddy, of the firm of Flint, Eddy & 
American Trading Company, large export- 
ers, of New York city, the question of de- 
velopment in the export trade was put, and 
Mr. Eddy’s answer was, in brief, that the 
north coast of China and the interior, so 
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far as it lies between large cities at moder- 
ately short distances, will undoubtedly 
prove the best field within the next 50 
years for development in electrical lines. 
Natural conditions in China both favor 
and delay development of this sort. 
Vast coal deposits, rich silver, gold and 
iron mines, utterly impassable roads, no 
traction but that to be found by employ- 
ing the little China ponies, a slowness of 
appreciation on the part of the natives 
and the difficulties of getting material 
from the interior to the seacoast make up 
conditions which it can be readily seen 
both promise well and are almost dis- 
heartening. 

“North China is a fallow field,” said 
Mr. Eddy. “In the port of Shanghai 
there are large cotton and rice mills 
operated by foreign capital. The power 
used in these mills is steam and the coal 
is imported from foreign countries, in 
spite of the fact that only a few miles in- 
land there are coal mines of inexhaustible 
tonnage, which, were it possible to trans- 
port the coal, would prove of enormous 
value to the millers of Shanghai. A 
single glance, however, at China’s roads 
will convince any one of the inutility of 
attempting anything like carrying a heavy 
load over them. In the majority of cases 
the roads are composed of blocks or slabs 
of stone, each one being possibly two feet 
long by a foot or 18 inches wide, set end 
to end. In the course of a very little 
while the rains or the continual traffic 
over them in wheelbarrows cause the 
stones to become disarranged and upset, 
in many cases large gaps between them 
preventing the smooth operation of even 
the big Chinese wheelbarrows, which are 
built with a wheel directly in the centre 
and pushed by coolies. Of course, there are 
roads of the ordinary dirt variety which 
may be used for carts and wagons, but 
wherever these roads exist they are rutted 
and so stony that any ordinary wagon 
would be jolted almost to pieces if it had 
any load at all in it. It would be ex- 
tremely difficult to get them over the roads 
at all if loaded because of the obstacles 
in the way. 

“There is no doubt in my mind but 
that the future of north China lies 
mainly in electric railroads. Its present 
undeveloped state offers a broad field for 
foreign enterprise, and I have no doubt 
that within the next 50 years we shall 
see steam lines supplanted and systems 
of electric traction running out in 


numerous little branches from the large 
cities to the small towns in the vicinity, 
and possibly from Peking to Tien-Tsin, 
a distance of about 80 miles. Railroads 
of this character being cheaper to con- 
struct, operate and easier to maintain 
where traffic is heavy should prove to be 
exactly what the people need. Of course, 
it must be understood that for light sery- 
ice conditions the steam railway is better, 
but in view of the vast amount of mer- 
chandise to be handled between the coas! 
and the interior and the millions of people 
who wish to travel, I believe that the elec- 
tric railway is the key to the situation. 
There would be coal, cotton and other 
manufactures to be taken from the in- 
terior to the coast, and various foreign 
manufactured articles, purchased in for- 
eign countries, to come from the coast in- 
land. These can be handled by the elec- 
tric lines swiftly and easily and without 
the inconvenience to passengers or freight 
shippers caused in other countries by the 
inexorable laws of the steam railroad 
timetable. 

“Foreign capital will, of course, be the 
first to develop this system. 'The China- 
man is naturally slow to appreciate such 
an innovation and suspicious of the doings 
of any foreigner, but once he is convinced 
that it is a paying and successful invest- 
ment some of the vast amount of money 
that is now lying practically idle in the 
Chinese Empire will be employed. Native 
merchants will back up the proposition 
and foreign engineers will teach the 
Chinamen how to conduct the plants and 
lines. With the cheap labor, cheap coal 
and the very probable readiness of the 
government to grant important conces- 
sions, it seems to me that the expense in- 
cident to the construction and mainte- 
nance of electric railroad lines in north- 
west China will be very much less than 
elsewhere. The government is not likely 
to attempt to make trouble for the for- 
eigners who wish to develop the country. 
The Chinamen have had all the trouble 
they want lately. They have begun to 
realize that although they are the largest 
they are one of the least important and 
modern of the nations of the world, and 
it is only natural to believe that the Em- 
peror Kwang Su—a very much more en- 
lightened person than the Dowager Em- 
press, who is gradually losing her power 
—will be inclined to look with favor upon 
the projects of foreign engineers.” 

In answer to questions regarding the 
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probable development of power transmis- 
sion, electric lighting and kindred in- 
dustries in China, Mr. Eddy said: 

“Power transmission and electric light- 
ing are too far ahead to discuss. I do not 
think that we are likely to see them in our 
day; in all probability it will take from 
40 to 60 years to get the railroad system 
thoroughly appreciated and you could 
hardly expect that the industries named 
would be developed until after the rail- 
ways had been perfected. 

“The railway situation is no suppositi- 
tious one. It is a practical fact and one 
that is easily demonstrable. There is 
enough coal, in all probability, in the Chin- 
ose mines to make Tien-Tsin, Teng-Chau 
ind other similar cities like Tsi-Nau, on 
‘he Hwang-Ho, great ports of export and 

ommerce. China is practically an unknown 
ountry, and although we know the names 
of a good many cities in it and the courses 
if its principal rivers we do not know very 
nuch about it. Now down at Shanghai 
all the coal that is used comes from abroad. 
If they only had transportation in China 
they could buy the coal for a very much 
lower price than they can possibly hope to 
obtain from the exporter. I have said 
that the northern part of China will 
probably be the first to witness any great 
development, the reason for this being 
that it is more developed—crudely—so 
far than the rest of the empire. Of 
course, in time the whole country will be 
as good a field as the northern part is 
now but that will take many years to ac- 
complish and the chances are that during 
our lifetime northern China will be 
the only part of the empire to witness 
any material improvements.” 

Mr. Carolan, of the General Electric 
Company, who has recently returned from 
the far east, when seen expressed him- 
self hopefully regarding export condi- 
tions. Regarding China his views corre- 
sponded almost exactly with those of Mr. 
Eddy and he believes that the railroad 
is an assured factor in Chinese civilization 
in the near future. 

“But before you get the railroad there,” 
said Mr. Carolan, “I think we will have 
telephone and telegraph lines. There 
is only a very limited amount of such ap- 
paratus now in China, the service is poor 
and the delays considerable. Before we 
can definitely decide that the railroad will 
precede other electrical enterprises we 
must take into consideration the impor- 
tance of communication by wire. While 
it is not certain that either the telephone 
or telegraph will precede the railway it 
seems reasonable to believe that they will. 
For instance, look at the Cape Town- 
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Cairo line in Africa. That line has pre- 
ceded the railroad to such an extent that 
it is impossible to continue it, except by 
painfully tedious labor, until the railroad 
gets close enough to carry supplies for 
the further construction of the system 
through parts of the country where it is 
impossible to obtain materials in any 
other manner. 

“One disadvantage that electric traction 
will have to contend with in China is the 
narrowness of the streets in cities. It 
will be utterly impossible to get the China- 
man to widen his streets. He is stubborn 
to the last degree. Under such circum- 
stances all that can be done will be for 
passersby or vehicles to get out of the way 
of the cars as best they may. China’s 
cities were not laid out originally with a 
view to maintaining any steady means of 
traction through their streets, and the 
Chinaman, not being very favorably im- 
pressed with foreign enterprise, is likely 
to give scant encouragement to a move- 
ment which upsets his time-honored tradi- 
tions.” 

JAPAN. 

In Japan conditions are different. The 
Japanese as a nation are earnest, assim- 
ilative and progressive. For the past few 
years the nation has been rapidly coming 
to the front as a centre for industrial en- 
terprise of all sorts and it is only within 
the last few weeks that detailed state- 
ments of the Japanese electric railway sys- 
tems have appeared in technical journals 
throughout the world. The main lines 
on the island run from the southern to 
the northern extremities, via Yeso, and 
are gridironed by short cross-island sys- 
tems which make the entire plan an almost 
ideal one. 

The railway situation in Japan is so 
far developed, taking into consideration 
the country and local conditions, that it 
is more than probable that the develop- 
ment there will be most rapid in lighting, 
telephone, power transmission and tele- 
graph enterprises. The Japanese realize, 
as no other far eastern nation seems to, 
the advantages accruing from occidental 
methods. The main disadvantage in 
Japan is the fact that the buyers of the 
various houses there seem to have no 
recognized standards except appearance 
and price. To sell goods in Japan one 
must have a well-appearing article at as 
low a price as it could be made there by 
native workmen. Into this enters largely 
the factor of native competition. Labor 
is very cheap and materials are easily ob- 
tained. When they can not be bought in 
the islands they can easily be imported 
raw or unfinished from the United States 
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or other foreign countries and in many 
cases the manufactured product coming 
out of Japanese workshops is more adapt- 
ed for the uses of the natives than any 
finished product we could send from here. 
The Imperial Government, of course, 
realizes the necessity for maintaining a 
standard of quality and this has been 
rigidly adhered to for some time past. 

Competition for the Japanese trade is 
becoming keener with every month. 
Germany is active in soliciting orders and, 
being impressed with the importance of 
the United States as a factor in the ex- 
port trade, she will put forth every effort 
to secure the lion’s share if possible. In 
many instances the methods of manufact- 
ure followed in Germany and the United 
States are being taken up by the Japa- 
nese and introduced into their own work- 
shops, where the raw material purchased 
abroad is turned out in a finished state. 
All things considered, Japan is not so 
promising a field for the export trade of 
finished goods as other countries for the 
‘reasons stated, and in the course of a very 
few years the Japanese will have created 
for themselves an export trade built up 
along the same lines followed by our- 
selves and governed largely by our prin- 
ciples. 

THE TURKISH EMPIRE. 

The future of the Turkish Empire is 
possibly the most doubtful of all to be 
considered. It is impossible to predict 
what will come first and whether any- 
thing of any moment will be done while 
the present generation is alive. This is 
not as strange a state of affairs as might 
be at first believed for the simple reason 
that it has been the policy of the Sultan 
from time immemorial to be on the look- 
out for infernal machines and contriv- 
ances of any sort which might endanger 
his life or the lives of the imperial house- 
hold. It was with great difficulty that 
the telegraph was introduced into the em- 
pire and it will be still more difficult to 
introduce the telephone to any great ex- 
tent. The reluctance of the Ottoman to 
allow any western machinery, the use of 
which he can not understand, to come 
into the country is merely a continuance 
of the conservative policy adopted long 
ago when the empire was at its height 
under Solyman II. 

It must be remembered that there are 
thousands upon thousands of malcontents 
looking for a chance to stir up disorder 
and provoke a revolution if possible. Any 
assistance that can be obtained by them is 
instantly utilized, whether it be in theshape 
of men, money or apparatus. Every day 
thousands of soldiers throughout Con- 
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stantinople, Scutari and other large cities 
are keenly watching the discontented 
younger generation and the semi-Eu- 
ropeanized Armenians, Bulgarians, Rou- 
manians, Georgians and other classes of 
would-be revolutionists who would delight 
to stir up sedition openly if they dared, 
and who constantly conspire in secret 
against the existing régime. 

Possibly the most likely development 
will be in electric lighting in Constan- 
tinople. If we push the matter hard and 
use discretion as well as energy it may be 
that within 25 years—possibly less—the 
city will be electrically lighted in its 
better portions. Here, again, German in- 
fluence is felt. More so even than the 
British for the reason that the German is 
more willing to take chances and experi- 
ment than is his English brother. It re- 
mains, therefore, for the American to 
step in between and push matters to a 
definite conclusion without waiting for 
any one else to precede him. The con- 
figuration of the country is mountainous 
and rocky so that railroad building would 


be attended with considerable difficulty, 
and line stringing for telephone or tele- 
graph would involve the same conditions 
met with in the southwestern portion of 
Pennsylvania or in states like Colorado 
and Nevada. Altogether there can be 
nothing definite or positive said regard- 
ing the future of the Turkish Empire, 
and if the present Sultan should be de- 
posed or assassinated, as he may be at 
any moment, the chances are a hundred 
to one that his successor would be a man 
far less liberal and much more suspicious. 
Abdul Hamid has shown himself in many 
respects to be the most advanced man in 
the empire and were it not for his cring- 
ing fear of the assassin there is no doubt 
but that American and other foreign elec- 
trical machinery and apparatus would 
have already been installed throughout 
the country. 
— 


GREAT BRITAIN’S COMMERCIAL 
SUPREMACY.* 

The recent speeches of Lord Rosebery 
and Sir Henry Fowler at Wolverhampton 
prove how widespread is the interest 
which the question of the maintenance of 
our commercial supremacy is arousing at 
the present time. The subject is one 
which is being freely discussed in the great 
daily journals as well as in the technical 
press representative of the interests of 
every class of trade and industry ; and con- 
siderable diversity of opinion is manifest, 
though. there is an undoubted tendency 
toward a pessimistic view of the situation. 
In order to arrive at a true appreciation 
of the facts, it is desirable to distinguish 





*An editorial article from the London Electrical 
Review. 
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between the avoidable and the inevitable. 
To the latter category we assign the fact 
that the great rival nations of America 
and Europe can point to a more rapid 
ratio of increase of commercial and indus- 
trial activity during the past half-century 
than Great Britain. It must be remem- 
bered that our insular position, combined 
with maritime supremacy and comparative 
freedom from dynastic quarrels, gave us a 
lead of some two centuries over our rivals, 
dating from the time when expansion of 
learning and free thought followed upon 
the torpor of the Middle Ages and gave 
wings to human liberty and activity. For 
over a century Great Britain practically 
commanded and supplied the markets of 
the world; and it was not until the up- 
heaval caused by the French Revolution 
created a great middle class, free and zeal- 
ous to acquire wealth, that the full natural 
resources of civilized countries began to be 
developed. This development was ar- 
rested in America by scarcity of popula- 
tion and the Civil War, and in Central 
Europe by the crushing effects of the 
Napoleonic campaigns. But as soon as 
the political and social conditions of these 
countries afforded the free scope for com- 
mercial and industrial pursuits which 
Great Britain had already enjoyed for a 
long period, it became inevitable that peo- 
ples kindred in blood and tradition to our- 
selves, and surrounded by the same natural 
advantages, should not only arrest the flow 
of our produce into their markets, but 
compete keenly with us in the neutral 
markets of the world. 

But at this stage we reach what may be 
described as the “avoidable” phase of the 
struggle, in the sense that relative com- 
mercial progress of the rival peoples is de- 
termined less by political and natural 
causes than by the operation of purely 
social forces. The determining factors 
have now become questions of education, 
organization of masters, of workers, and the 
play of class claims and prejudices. There 
are, too, curious and distinctive differences 
in the motives which prompt the compet- 
ing nations to commercial activity, differ- 
ences which may be briefly summed up in 
the statement that in Great Britain indi- 
vidual wealth is sought rather as a means, 
while in America and Central Europe, 
where social and aristocratic barriers are 
less defined than with us, it is pursued 
rather as an end, and is proportionately 
more eagerly sought. 

This, to some extent, explains the seem- 
ing indifference of the British master, and 
the freedom from trades union restraint of 
the American and German workman. 
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Both Lord Rosebery and Sir Henry 
Fowler joined their voices to the consensus 
of mature opinion which points to educa- 
tion as the cure for this state of things. 
The British master requires education in 
methods; the British workman in mind. 
Great as have been the benefits secured to 
the working classes by the recognition and 
extension of trades unionism, the absence 
of a higher and more liberal education 
among them, such as exists in Germany 
and America, has led to the adoption by 
them of fatuous doctrines and economic 
wrangles, on wholly insufficient justifica- 
tion, between masters and men. So long 
as British trades unions adopt the doctrine 
of artificial limitation of output in the in- 
terests of their class, while their foreign 
rivals do not, so long will our industrial 
position show yearly relative backsliding. 
But it is not the working man only who 
requires education. British merchants 
and captains of industry have yet to learn 
that only by a study of the demands of the 
world’s markets, comparable with the 
pains taken to master them by our com- 
petitors, can they hope even to maintain 
Great Britain’s position in the present, 
much less to regain its supremacy of the 
past. More organization and interchange 
of information are required, and Lord 
Rosebery pointed to chambers of com- 
merce as probably the most effective 
medium through which this can be se- 
cured. Traditions of individual action, of 
advancement by competition and self-help 
rather than by association or state aid, are 
so deeply ingrained into our British blood 
that we are slow to avail ourselves of the 
cooperative methods by which our neigh- 
bors reap advantage. In America there 
are the combinations of interests, assisted 
by practically unlimited capital, which, 
whatever may be said of them from an 
ethical standpoint, furnish resources and 
weight which are threatening to crush the 
individual and unorganized resistance of- 
fered to them by British firms. In Ger- 
many there is a spirit of mobility and en- 
terprise, guided by aid from the highest 
quarters, and informed through an elab- 
orate system of consular reports as to the 
doings of competitors and demands of 
buyers, which is carrying them far into 
possession of the world’s neutral markets. 

But there is healing virtue in the very 
fact that we are, as a people, awakening to 
a sense of the position in which we stand. 
Of no branch of industry is this probably 
more true than that of electrical engineer- 
ing, possibly because here the pressure of 
competition is most keenly felt. We be- 
lieve that the problems which beset us are 
not by any means incapable of solution, 
and are prepared to hear that the lessons 
borne in upon us from within and without 
will lead to remedial measures in many di- 
rections, which will exonerate the British 
electrical industry from the reproach of 
indifference, and the risks of gradual ex- 
termination. 
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Westinghouse Transformers for the 
Manhattan Railway Company. 
The Manhattan Railway Company has 
recently ordered a large number of West- 
inghouse “O.D.” transformers, which are 
to be used for lighting the elevated railway 
passenger stations throughout the city of 
New York. These transformers are to be 
of 3.2 kilowatts and 6.4-kilowatt size. 
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sign. A feature of the transformers is 
the use of a surrounding body of oil, en- 
closed in a metal outer case. This oil is 
valuable both as a cooling medium and be- 
cause it increases both the life of the insu- 
lation and the lightning resisting power of 
the transformer. 

The coils are individually insulated and 
are spread apart at the ends in such a way 

















Fia. 1 —WESTINGHOUSE STANDARD SMALL S1zE ‘O.D.” TRANSFORMER WITHOUT CASE. 


The design and method of construction 
of the Westinghouse “O.D.” transformer 
are based on 15 years of experiment and 
experience in the manufacture of trans- 
formers. The coils are wound to exact 
dimensions and all insulating material is 
cut accurately to gauge, so that the similar 
parts of different transformers of the same 
size are identical mechanically and elec- 
trically. 

Although the “O.D.” transformers are 
of relatively new design, they partake of 
all the distinctive characteristics which 
have marked the Westinghouse transform- 
ers for many years. In this respect, as in 
others, the Westinghouse designs have 
necessitated extremely little modification 
from year to year, the earlier designs hav- 
ing embodied the essential features of an 
efficient type of apparatus. In the new 
transformers, however, are incorporated a 
number of new and valuable details. 

In working out the design of the West- 
inghouse transformers the attempt has 
successfully been made to obtain a gen- 
eral excellence without placing undue 
weight upon any feature of the design. 
Efficiency at various loads, regulation in 
all classes of service, insulation and me- 
chanical simplicity and strength have all 
been made: prominent elements in the de- 
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The secondary coils for all transformers 
are wound with copper of square cross- 
section, which gives about 30 per cent 
more available cross-section than similar 
coils wound with round copper, thus re- 
ducing the loss due to the resistance of 
the windings. 

Before this type of transformer was 
placed upon the market it was subjected to 
a series of the most thorough tests in order 
to remedy any possible defects in design or 
construction. ‘The complete line of trans- 
formers were operated for nearly a year at 
twice their normal electro-motive force. 
The insulation was subjected to tests in 
which the electro-motive force was raised 
to eight times the normal figure, and care- 
ful measurements were made of the iron 
losses, which showed that throughout this 
long period of experimental overloading 
the iron had undergone no deterioration, 
the Westinghouse method of treating the 
iron being thus proven to be entirely satis- 
factory. 

Every individual transformer before 
leaving the factory is run at overload with 
the normal potential, at three times the 
normal voltage without load, and insula- 
tion tests are made at voltages ranging 
from four to eight thousand. Subse- 
quently the coils are immersed in oil, 
which greatly increases their insulation re- 
sistance. These transformers may be 
wound for any electro-motive force up to 
6,600; they may be arranged for the Scott | 























Fig. 2,—PRIMARY AND SECONDARY COILS OF WESTINGHOUSE STANDARD SMALL SIZE ‘‘ O.D.” 
‘TRANSFORMER. 


as to secure the greatest possible heat 
radiating surface without in any way 
lowering the efficiency of the apparatus. 

The transformer has been given a con- 
siderable range of electro-motive force by 
winding it for two primary and three 
secondary voltages. Individual sections 
of the windings are supplied with terminal 
contacts which by a simple change of con- 
nections give a range of voltage covering 
all practical requirements. 


system of three-phase two-phase trans- 
mission, and may be adapted to almost 
any special class of work. For capacities 
greater than 50 kilowatts the Westinghouse 
company manufactures a line of trans- 
formers known as the oil-insulated self- 
cooling type. These self-cooling trans- 
formers are now being made in sizes up to 
500 kilowatts. The oil-insulated water- 
cooled transformers are being made in 
sizes up to 2,250 kilowatts, and the air- 
blast transformers in sizes up to 2,750 
kilowatts. 
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Electric 
Railways 


ad 


The Oberlin & Wellington, Ohio, Elec- 
tric Railway was recently put in opera- 
tion, and is stated to have been remarkably 
successful so far. 














An extension is planned to the lines of 
the Reading, Pa., & Southwestern Street 
Railway Company, which will branch out 
over new streets in the city of Reading. 


Troy and Glens Falls, N. Y., will prob- 
ably be connected by a continuous trolley 
line within a very short time, and through- 
trip tickets will be sold between the two 
cities. 

The Camden & Trenton, N. J., Traction 
Company is said to be desirous of extend- 
ing its system into the centre of Trenton, 
and has made an effort to secure a fran- 
chise from the common council for that 
purpose. 


Mr. Fred E. Sander, the promoter of the 
interurban electric railroad between Seat- 
tle and Tacoma, Wash., is said to be well 
satisfied with the developments he has 
planned, and believes that the road is as- 
sured in the near future. 


A new electric road is projected for 
Rhode Island, to extend directly across 
the northern section of the state from Dan- 
ielson, Ct. Twenty-two miles have al- 
ready been built, and the only delay is oc- 
casionéd by. the difficulty of obtaining an 
entrance ‘into the city of Providence. 


Rapid progress has been made in the 
construction of the new Camden & Tren- 
ton, N. J., trolley road from the dividing 
line of Burlington and Mercer counties 
to the city of Trenton. It is believed that 
the road will be open for operation be- 
tween Camden and Trenton by April 1. 


The Bergen Turnpike Company, of New 
Jersey, has applied to the North Bergen 
Township Committee for a franchise to 
construct a trolley line over the Hacken- 
sack plank road. The line will consist of 
a single track with six switches, enabling 
the cars to run on six minutes’ headway. 


Preparations are being made by the Con- 
solidated Street Railroad Company to en- 
large its power plant at New Brighton 
Junction, Ct., to accommodate the in- 
creased demands of the system. The di- 
rect-current dynamos used for sometime 
past are to be discarded, and will be re- 
placed by alternating-current machinery. 


Capitalists of Philadelphia, Pa., are said 
to be interested in plans for an electric 
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railway to run to Flagstaff Point, a peak 
of South Mountain, 1,400 feet above the 
sea level, and to extend into the surround- 
ing territory of the Lehigh Valley, cen- 
tring in Mauch Chunk. It is expected 
that by July the railway will have been 
constructed and be in operation. 


Incorporation articles were filed at 
Lansing, Mich., recently by the Detroit & 
Chicago Traction Company, which is 
capitalized at $4,000,000. The incorpo- 
rators are P. H. Flynn, John McCarthy, 
F. C. Cocheu, of New York; I. W. Maclay, 
of Yonkers, N. Y.; George J. Carr, Mont- 
clair, N. J.; W. A. Boland, of Grass Lake, 
Mich., and W. A. Foote, of Jackson, Mich. 


Reports. from New Haven, Ct., state 
that in addition to the reported plan of a 
new company for building a trolley line 
through the Berkshire Hills to the Con- 
necticut state line, it is announced that the 
Pittsfield, Mass., company intends to begin 
work in the Spring on an extension of its 
system southward to Lenox, and from 
there to Lee. The extension has been de- 
layed heretofore by the opposition of citi- 
zens of Lenox. 


It is announced by the Northern Ohio 
Traction Company, which recently secured 
control of the Akron & Cuyahoga Falls 
Rapid Transit lines, that the company will 
begin an extension from Kent to Ravenna, 
a distance of six miles, and another from 
Akron and Canton, 22 miles. In order to 
meet the expense incurred, the company 
has decided to increase its capital stock 
by $1,000,000, divided equally between 
common and preferred. At the present 
time the capital is $3,000,000. 


Reports from New Haven, Ct., state that 
as a result of projected parallel trolley lines 
between Waterbury and Middletown, the 
New Haven Railroad Company will soon 
change the Waterbury, Meriden & Middle- 
town road, which is about 26 miles long, to 
an electric line between Waterbury and 
Middletown. The system to be used will 
probably be the trolley, and it is believed 
likely that the third-rail system will be 
extended 12 miles from Bristol to Water- 
bury, to meet the threatened trolley com- 
petition. 


It was recently reported in Wall street, 
New York, that a company is being formed 
by owners of Summer homes and property 
along the New Jersey coast to build a 
trolley line which will compete with the 
Central Railroad of New Jersey and be 
connected with New York by a fleet of 
mosquito steamers. The road, if built, 
will run through all the Jersey shore re- 
sorts as far south as Point Pleasant, and 
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it is proposed to make a bid for a good 
share of that section’s Summer patronage 
by inaugurating cheaper fares and freight 
rates. 


An application has been filed for the 
granting of a charter by the next Gen- 
eral Assembly for a trolley line from 
Unionville to Burrville, Pittsfield, Tor- 
rington and Winsted, in Connecticut. 
Theodore H. McKensie, of Southington, 
Richard H. Condon and two other gentle- 
men are named so far as the incorporators. 
It is claimed that within seven miles of 
the connection with the Torrington trol- 
ley there are 25,000 people who would be 
put into direct connection with. Hartford 
by it. 


It is now believed that the proposed 
street railway direct from Boston to 
Worcester, Mass., will be built in the 
Spring, and that before the open season is 
over it will be possible to ride from the 
City Hall, in Worcester, to Park Square, 
in Boston, without changing cars, as ar- 
rangements have been completed by the 
Boston & Worcester Street Railway Com- 


pany with the Boston Railway Cothpany, 
so that cars from Worcester may be run 
into Boston over the elevated tracks from 
Newton. 


Local capital is said to be heavily in- 
terested in the new street railway enter- 
prise in Springfield, Mass., and the 
Springfield & Suburban Street Railway 
Company has applied for a franchise to 
build eight miles of track within the city 
from the boundary line at the town of 
Wilbraham, on the Boston road, to its 
terminus at Court square, in Springfield. 
The capital stock of the road is placed at 
the legal minimum of $10,000 a mile. 


The directors of the company are Fred T. 
Ley, Harold A. Ley, Dr. Philip Kilroy, 
W. H. Dexter, D. Edward Miller, B. D. 
Rising and W. G. Baker. 


The street railway and electric lighting 
companies in Fort Scott, Kas., are stated 
to be in amity and will not compete with 
one another. The old electric light plant 
will be ultimately abandoned and the street 
railway power-house will become the gen- 
erating plant for both systems. The new 
company to be formed out of the old is 
known as the Fort Scott Consolidated Sup- 
ply Company, and will be capitalized at 
$250,000. The officers of the company 
are Grant Hornaday, president; C. F. 
Martin, vice-president; F. A. Hornaday, 
secretary; F. D. Martin, treasurer, and 
E. T. Selig, the new superintendent of the 


street railway plant, will fill the same posi- 
tion for the consolidated plant. It is be- 
lieved that the company will endeavor to 
float bonds to the amount of $250,000. 





itis. 
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An East African Private Tram-Car 
System. 
Richard Harding Davis writes for 
Seribner’s Magazine for March an inter- 
article entitled “Along the East 


esting 


Coast of Africa,’ in which an unusual 
method of passenger transportation is 
thus described: The most curious feature 


of Beira is her private tram-car system. 
Those cars run on tiny tracks which rise 
ov! of the sand and extend from one end 
of the town to the other, with branch lines 
running into the yards of shops and pri- 
vate houses. The motive power for these 
cars is supplied by black boys who run be- 
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are jealously reserved for the individuals 
who tax themselves five pounds a year to 
extend them and to keep them in repair. 
After the sleds on the island of Madeira 
these private street cars of Beira struck me 
as being the most curious form of convey- 


ance I had ever seen. 
——____ -=]> 
Business Conditions in Puerto Rico. 





Mr. A. D. Welton has written an in- 
teresting article for Harper’s Weekly en- 
titled “The Assimilation of Puerto Rico.” 
He sketches an outline of the political 
history of the island and gives a number 
of reasons why the commercial growth of 
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hind and push them. Their trucks are 
about half as large as those on the hand- 
cars we see flying along our railroad tracks 
ai home, worked by gangs of Italian 
laborers. On some of the trucks there is 
a bench only, others are shaded by awn- 
invs, and a few have carriage lamps and 
‘ushioned seats and carpets. Each of 
im is a private conveyance; there is not 
© which can be hired by the public. 
\ en a merchant wishes to go down town 
« the port, his black boys carry his pri- 
vate tram-car from his garden and settle 
it on the rails, the merchant seats himself, 
and the boys push him and his baby car- 
age to whatever part of the city he wishes 

go. When his wife is out shopping and 
‘tops at a store the boys lift her car into 
‘he sand in order to make a clear track 
‘or any other car which may be coming 
vehind them. One would naturally sup- 
pose that with the tracks and switchboards 
and sidings already laid, the next step 
would be to place cars upon them for the 
convenience of the public, but this is not 
the case, and the tracks through the city 


— ma 


our new possession is hindered. He states 
that “American business and commercial 
methods are as opposed to the Puerto 
Rican as are the ways of living.” He 
further asserts that every ship from New 
York carries to Puerto Rico many men 
who represent American capital seeking 
investment and every returning ship bears 
them back. Mr. Welton concludes his 
article as follows: 

“An American in charge of an electric 
light plant in Mayaguez imported a cargo 
of coal. He was at once taxed 60 cents 
a ton on the coal, but refused to pay the 
assessment. His decision did not ruffle 
the equanimity of the taxing authorities, 
who straightway refused to pay the bill 
for lighting the city. Thereupon the 
American brought suit against the city 
as often as his bill for lighting amounted 
to $2,000, which gave the Federal court 
jurisdiction. This action was met by an- 
other tax of $750, the usual assessment 
against merchants who import—and any 
one who imports goods is a merchant for 
purposes of taxation. This amount was 
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later increased $750 more when it was 
learned that the American paid for the 
cargo of coal by drawing a draft on New 
York, as any man who draws a draft is 
a banker and must pay taxes as such. 
“The enumeration of such instances 
could be continued indefinitely. Every in- 
vestment-seeker who goes to San Juan 
hears them and heeds them. The devel- 
opment of the island without the aid of 
American capital is impossible, and the 
attempted assimilation of the people with- 
out the development of the island will be 
a failure. The insular House of Dele- 
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gates will not make over the judicial sys- 
tem or pass a law making English the 
language of commerce. Congress only 
can legislate for such matters. Until 
commerce is given free hand and capital 
is given ample protection, it must be con- 
sidered that nothing whatever has been 
done toward the development of Puerto 
Rico and the assimilation of the Puerto 
Ricans.” 





>> —__—_ 

Permission has been secured from the 
freeholders of Middlesex County, N. J., by 
the Raritan Traction Company to extend 
its lines to New Brunswick and Wood- 
bridge, thus giving it connections with the 
Consolidated Traction Company, and en- 
abling cars to run from Perth Amboy to 
Jersey City by trolley. The Raritan com- 
pany is a consolidation of the Perth Am- 
boy Railroad and the Raritan Trolley 
Company, being owned by New York capi- 
talists. L. Lewisohn is president; C. J. 
Wittenberg, vice-president, and J. C. Mc-- 
Coy, secretary and treasurer, of the com- 
pany. 








Automobiles 











Fifteen hundred licenses for automo- 
biles were taken out in Belgium during 
the first six months of last year. 


A special automobile road is planned 
for Bronx Park of New York city, to run 
along under the trees and make a com- 
plete circuit of the park grounds. 

The Montreal Automobile Company 
has recently been chartered with a capital 
stock of $250,000 by H. Lamontagne, F. 
Lapointe, A. Guimond and others. 


Trailers will be attached to the cars of 
the proposed automobile line in Daytona, 
Fla. The trailers will each carry 16 pas- 
sengers, while the motor cars accom- 
modate six. 


Licenses for automobiles in Pittsburgh, 
Pa., cost $6 for single-seated vehicles, $10 
for two-seated vehicles, and $12 for larger 
types. After March 1 an additional fee 
of 50 cents per month was charged. 


A motor mail wagon is contemplated 
by Mr. John Porter, government mail 
contractor of Staunton, Va., to be run as 
a special between Staunton and Mon- 
terey, the trip and return being 46 miles 
in length. 


It is said that the utilization of the 
automobile in the French postal service 
is progressing apace. M. Duboy, mail 
cart contractor for the Paris office, re- 
gards the idea with favor, being a chauf- 
feur himself. 


The Scott Automobile Company, of St. 
Louis, has been incorporated with a cap- 
ital stock of $30,000 and will begin oper- 
ations as soon as its factory building is 
completed. Charles R. Drummond is 
president, S. S. Scott, vice-president, and 
W. D. Pittman, secretary. 


An order has been placed with a promi- 
nent French automobile manufacturing 
firm by an American enthusiast for a new 
racing machine, to have a guaranteed 
speed of 77 miles an hour and an energy 
of 42 horse-power. This machine is esti- 
mated to cost $12,000. 


An instance of the reliability of auto- 
mobile service was shown in Atlantic City 
during the recent snow there. Several 
inches of snow fell, which blocked the 
railways and other public conveyances, 
while the automobiles continued to run 
with almost normal regularity. 


In the kingdom of Spain automobiles 
pay taxes of $11.58 for each vehicle, and 
for each seat including the driver $1.36. 
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In the smaller cities the tax is decreased, 
and in places of less than 20,000 in- 
habitants the tax is lessened to $2.89 for 
each vehicle and 34 cents for each seat. 


Automobiles have been barred from the 
village of Watervliet, N. Y., by the edict 
of Mr. E. D. Mills, one of the local 
authorities, who has issued an order to 
discontinue the use of the vehicles in the 
streets because they frighten the horses of 
farmers who come to the village to trade. 

Charles S. Beardsley, E. S. Sanderson, 
G. G. Hubbs and others have recently in- 
corporated the Beardsley & Hubb Manu- 
facturing Company, of Richmond, Ohio, 
with a capital stock of $100,000. The 
new company will manufacture auto- 
mobiles and is expected to begin oper- 
ations very shortly. 

Recently published monthly statistics 
of accidents in France caused by the horse, 
bicycle, automobile, and railroad, during 
the month of October, show that the acci- 
dents caused by the horse number 967, of 
which 82 were fatal. The bicycle caused 
119, with six fatalities; the railroad 145, 
with eight deaths, and the automobile 38, 
with two fatalities. 


The Director General of the Pan- 
American Exposition has appointed the 
following named gentlemen as the work- 
ing committee to formulate a plan and 
carry it through for a week’s programme of 
automobile events from September 16 to 
23, 1901: Malcolm W. Ford, chairman; 
J. M. Hill, Perey Owens, S. T. Davis, of 
New York, and Dr. T. J. Martin, of 
Buffalo. One of the proposed features 
of the programme is an international road 
race of 200 miles between Buffalo and 
Erie, Pa. 

United States Consul Frank D. Hill, 
at Amsterdam, Holland, states that the 
use of motor vehicles in Holland is be- 
coming general, and that the prospects 
for American machines are good, but ma- 
chines made for Holland should be made 
narrower than is customary in America, 
because the roads are too narrow to per- 
mit two machines of four feet eight inches 
in width to pass each other, and no 
vehicle may be charged higher than 2,200 
pounds per wheel. Ten and one-half 
quarts of oil is the limit fixed for the car- 
rying capacity of fuel, and metal reser- 
voirs are required for storing the oil. 


The city of Bayonne, N. J., recently 
made it known that reasonable induce- 
ments would be offered to manufacturers 
who would put down new plants in that 
city, and one of the first returns to the 
announcement is said to have almost 
taken the members of the Board of Trade 
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off their feet. It came from an automo- 
bile company, which was willing to es- 
tablish its factory in Bayonne for a reas- 
onable consideration. In return the 
Board might influence its fellow citizens 
to purchase $250,000 worth of stock in the 
enterprise. When the members recovered 
from the shock, the communication was 
ordered filed. 


A decision was recently handed down 
in the Court of Appeals in favor of D. T. 
R. Cook, of Ballston, against L. W. 
Moore, of Watertown, N. Y., which will 
be of interest to automobilists. The case 
was brought in the Supreme Court and 
damages were charged against Mr. Moore 
for causing Dr. Cook’s horse to run away, 
inflicting serious injuries on Dr. Cook. 
Justice Russell decided that a steam auto- 
mobile came under the law which coin- 
pels a driver or engineer of a steam en- 
gine to send out a flagman an eighth of a 
mile in advance to warn travelers. The 
question at issue has not been definitely 
settled by the Court of Appeals, and a 
firm which manufactures motor carriages 
said that the decision did not trouble it, 
as there had been many other decisions 
which were favorable to the defendants in 
similar cases. The company quoted as 
an instance a decision by Judge Souther- 
land, of Monroe County, in which he held 
that the horse has no exclusive right to 
the road ; that four-ox teams or any primi- 
tive vehicle might frighten a horse just 
as much as an automobile. 


In order to discourage the speeding of 
vehicles and the general disregard of those 
driving in horse-driven vehicles, the board 
of the Automobile Club of America re- 


cently passed the following resolution: 

Resolved, That driving automobiles, by 
members of this club, at an excessive rate 
of speed on the public highways in disre- 
gard to the comfort and safety of other 
users of the common roads, be and the same 
is hereby strongly disapproved by this club, 
as an injury to the sport and to a great 
industry, and that when members driving 
their automobiles meeting the driver of a 
horse or horses which shall be restive or 
frightened, on request or signal from such 
driver, members shall in all cases stop, and 
use every effort and precaution to avoid the 
possibility of accident. 

Resolved, further, That any member of 
this club who shall be found, after a fair 
hearing, to be guilty of driving at said 
dangerous and excessive speed on the pub- 
lic highways, and who shall have disregard- 
ed the safety and comfort of other users of 
the same by failure to stop when requested 
by the driver of frightened horse or horses, 
or who has been guilty of such conduct in 
the use of an automobile on the highway as 
shall tend to bring odium and reproach on 
this organization, shall be duly warned and 
suspended, and upon repetition of such of- 
fense shall be expelled from this club. 

The secretary is directed to send a copy 
of this resolution to each member of this 
club, and to express in a letter accompanying 
the same the earnest request of this board 
that the foregoing regulations be carefully 
observed. 
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Comment on the Berliner Patent 
Decision. 
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A View of the Telephone Situation in This Country—The Scene in the Boston Court Room—Interview with 
President Thomas, of the Independent Telephone Association—Other Expressions of Opinion—The 


‘he exclusive publication in the ELEc- 
yricAL Review last week of the rescript 
handed down by Judge Brown, of the 
United States Circuit Court at Boston, 
declaring the Berliner patent invalid has 
attracted very wide attention from the 
manufacturing and operating telephone 
companies of the United States. Should 
an appeal be taken and the case finally 
carried to the United States Supreme 
Court this patent will have the unusual 
record of having been twice before that 
tribunal but on different issues. It will 
be remembered that the United States 
Government took it there before to ask a 
decision as to whether the patent which 
had been lying fallow in the Patent Office 
from the date of application in 1877 un- 
til 1891, had been properly granted. The 
court sustained the patent ruling that it 
was not invalid through illegal proceed- 
ings in the Patent Office as has been 
charged. If it goes to the United States 
Supreme Court again it will be on the 
question of the merit of its claims alone. 
Its importance has received a serious blow 
by the decisive opinion of Judge Brown, 
which we published last week and which 
was rendered after some 15 months’ con- 
sideration. 

While the decision does not materially 
alfect the vast telephone system operated 
by the Bell companies it will undoubtedly 
prove of great advantage to the independ- 
ent companies, of which some 3,500 have 
heen organized in the United States and 
of which a large proportion are now oper- 
ating exchanges. 

The independent manufacturers were 
naturally greatly elated and much favor- 
able comment is to be heard from them on 
the sweeping nature of the decision. The 
representatives of the American Telephone 
and Telegraph Company, the parent or- 
ganization, when seen in regard to the 
matter, declined to be interviewed. The 
opinion was expressed, however, that the 
charge of monopoly which had been 
brought against the Bell interests so much 
in the past could no longer be made and 
that the telephone business of the country 
would now be a question of the service 
that could be given the public. The vast 
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long-distance system of the Bell company 
was expected to prove of the greatest im- 
portance in maintaining its present strong 
position. 

It isa fair estimate that there are at least 
$300,000,000 invested in the parent Bell 
company and in its operating and manu- 
facturing branches, and there are prob- 
ably $100,000,000 invested in manufact- 
uring and operating independent com- 
panies. 

It is safe to expect that the decision will 
multiply the uses of the telephone, and, 
as competition from all sources becomes 
evident, increase the growth and efficiency 
of the service. 

The counsel for the complainant in the 
Berliner case were Fish, Richardson & 
Storrow, G. L. Roberts and W. W. Swan. 
For the defendants, G. E. Maynadier, E. 
P. Payson and R. S. Taylor. The case 
has been before the courts since August, 
1895, when the bill was filed. Arguments 
in the case were finished November 14, 
1899, and the decision last week concludes 
the long drawn-out litigation unless an ap- 
peal is taken. It is estimated that should 
an appeal be taken that at least two years 
will elapse before a decision can be handed 
down by the court. 

THE COURT ROOM SCENE—SOME BOSTON 
COMMENTS. 
Boston, March 2, 1901. 

In the United States court room, on 
Wednesday of this week, a decision was 
handed down by Judge Brown in a case 
which by reason of the amount involved 
and its far-reaching consequences to an 
important industry gives it a first place 
among the celebrated law suits in this or 
any other country. The scene was 
dramatic in its simplicity, the audience of 
less than 100 persons breathlessly quiet 
and attentive as the Judge, after a few ex- 
planatory remarks, prefaced the reading 
of the rescript with the few strenuous 
words: “I find for the defendants.” 

The plaintiff was the American Bell 
Telephone Company; the defendants al- 
leged infringers under the Berliner patent. 

In the audience were representatives 
of the American Bell Telephone Company 
—officers and directors, unused to defeat 


—strong, alert, aggressive, the highest 
type of the New England business and 
professional man. For the most part no 
longer young, with gaps in their ranks 
once filled by such men as Storrow and 
Hudson, whose brilliant success and sud- 
den death are at once an inspiration and 
a warning—emphasizing the need for new, 
young blood in handling the magnificent 
business now entering upon the crisis of 
its history. Not far away were the de- 
fendants, a silent, earnest group, few in 
number, waiting for the long-delayed de- 
cision. When it came, overwhelming in 
its sweeping findings in their favor, ex- 
ceeding their highest expectations, there 
was little sign of excitement or of exulta- 
tion. They were no longer infringers, 
technical violators of the law, but compet- 
itors in a field long occupied by the Bell 
interest, and they seemed to feel all the 
responsibilities and the possibilities of the 
changed conditions. 

In the amount of capital involved the 
business of electrical communication, in 
which the telephone is now the controlling 
factor, ranks with the largest industries. 
The Bell, the independents and the tele- 
graph companies now have hundreds of 
millions invested, and in this “billion dol- 
lar country” it will be but a few years 
before the grand total will pass the billion 
dollar mark. This is not to be a paper 
capitalization, but actual money safely 
and profitably invested if the managers are 
wise and long-headed enough to serve the 
public; trusting to a complete develop- 
ment, imperatively demanded, and not as 
too much in the past relying on a large 
profit from a restricted business, a limit- 
ing of telephones and messages by an ex- 
horbitant tariff. 

In this direction the independents have 
done pioneer work—the real independents, 
not the paper companies from the Over- 
land down to the latest $50,000,000 out- 
put of the engraver and the printing-press 
—the men, who in village and hamlet— 
as well as in larger places—have brought 
the telephone into common and general 
use, relieving the isolation of the farm, 
and adding to the comfort and safety of 
the family. 
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Under the changed conditions growing 
out of the elimination of the patent ques- 
tion—for, though the case will undoubt- 
edly be appealed by the Bell company’s 
attorneys, the Berliner patent has no 
longer any terrors for the public or for 
capitalists—what will be the future of the 
independents? No monopoly now exists 
except that of capital, of brains and of 
management. Public sympathy which has 
induced many to put up with and pay for 
defective service as a protest against the 
Bell monopoly can no longer be success- 
fully appealed to. It is a question of 
service and of prices, and the fight is now 
on. H. 


AN INTERVIEW WITH JUDGE JAMES M. 


THOMAS. 


Judge James M. Thomas, of Cleveland, 
Ohio, president of the Independent Tele- 
phone Association of the United States, 
was present in the United States Circuit 
Court at Boston, when the decision in the 
Berliner case was handed down. He 
came to New York the same night and has 
since held a number of important confer- 
ences with men prominent in the inde- 
pendent telephone field. Judge Thomas 
is thoroughly and reliably informed on the 
Berliner case, as he has been chairman of 
the so-called “Berliner patent committee” 
of the Independent Telephone Associa- 
tion. This committee, which also includes 
Mr. Harry D. Critchfield, of Cleveland, 
and the Honorable Hugh Dougherty, of 
Indiana, has been continuously at work 
on the independent side of the Berliner 
suit since June, 1895. When seen at the 
Holland House by a representative of the 
ELECTRICAL REVIEW, Judge Thomas ex- 
pressed himself as follows: 

“TI have never lost faith in the ultimate 
outcome of the Berliner suit since I be- 
came connected with the case. Nor do | 
think that any telephone man who kept 
himself informed had any doubt as to the 
result. As far as the independent tele- 
phone manufacturers are concerned, I am 
afraid that there are many who, even to- 
day, do not realize the serious conse- 
quences for them which have been avoided 
by Judge Brown’s decision that the Ber- 
liner patent is invalid. 

“The immediate effects of the decision 
on the independent telephone exchange 
business will be that numerous projects 
which have been lying dormant, pending 
a settlement of the Berliner case, will im- 
mediately take on new life and many will 
be brought to consummation. Renewed 
confidence in independent telephone en- 
terprises will be shown by bankers and 
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capitalists who have heretofore deemed 
it unwise to invest in independent tele- 
phone properties. One of the greatest 
advantages that will now accrue to inde- 
pendent telephone companies, will be the 
fact that they will be able to float the 
necessary bonds to provide funds with 
which to build and operate exchanges. 
While the Berliner patent was in doubt, 
it was necessary for us to provide cash 
with which to extend our lines and busi- 
ness, as bankers were chary and investors 
timid of our bonds as securities. I know 
of one syndicate of independent telephone 
men which has provided over $6,00U,0UJ 
in cash during the past few years for the 
conduct and establishment of its business. 
Within six weeks, however, and on the be- 
lief that the Berliner patent would be de- 
clared invalid, this syndicate has been able 
to dispose of $1,000,000 of its bonds on 
advantageous terms.” 

ln reply to an inquiry as to whether 
either of the defendant companies in the 
Berliner suit would again engage in 
manufacturing telephones, Judge ‘Thomas 
said: a 

“Il understand that while the business 
of the National Telephone Manufacturing 
Company, of Boston, was never legally 
estopped, that it practically suspended 
operations when suit was brought against 
it by the American Bell Telephone Com- 
pany. ‘This move was made necessary 
principally because intending purchasers 
hesitated to buy apparatus which might 
eventually be declared to be an infringe- 
ment of the Berliner patent. I under- 
stand that the National company will 
now proceed to manufacture telephones 
and to reestablish its old business. I be- 
lieve that the Century Telephone Manu- 
facturing Company, the other defendant 
in the Berliner case, has been out of busi- 
ness for some time.” 

Judge Thomas concluded the interview 
by expressing the belief that interesting 
developments may be looked for in the 
case of licensee companies of the American 
Bell Telephone Company, in which the 
parent company does not hold the con- 
trolling stock, as under the existing con- 
tract arrangement between the Bell com- 
pany and its licensees, a royalty is paid 
for the use of telephones covered by the 
Berliner patent. This patent having been 
declared invalid, the consideration in- 
volved in the contract would seem to have 
lapsed, and hence the contract in a legal 
sense becomes of no avail. 
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OTHER OPINIONS. 


H. D. Critchfield, of the Federal Tele. 
phone Company, Cleveland, Ohio, wel] 
known in independent telephone circles, 
writes as follows: 

“This decision will set at rest many un- 
easy minds. It was so overwhelmingly in 
favor of the defendants, the first five de- 
fences having been sustained, that there 
can be no doubt of the final termination 
of the litigation, and it seems now that the 
independent telephone business might re- 
ceive a new impetus which will make the 
results achieved in the next two or three 
years far surpass all previous records.” 


Mr. George W. Beers, of Ft. Wayne, 
Ind., writes: 


“Your telegram of February 27 convey- 
ing the intelligence of Judge Brown’s de- 
cision in the Berliner case was the first 
news of that decision to reach the state of 
Indiana. I beg to congratulate you upon 
your efficient service and thank you for 
sending me the information.” 


Central Telephone and Electric Com- 
pany, of St. Louis, writes as follows: 


“We believe that the Berliner decision 
has been discounted by the independent 
companies to a very great extent; still, in 
many instances, it has prevented capita! 
from being invested in the independent 
telephone business. We believe it will add 
to the already large demand for independ- 
ent telephone goods.” 


Mr. John I. Sabin, president of the 
Pacific States Telephone Company, sent 
the following telegram from San Fran- 
cisco: 


“The Erie company deserts my ex- 
pansion flag; the United States Circuit 
Court with its Berliner decision frightens 
the weak-kneed; but the Pacific States 
company is doing business at the old 
stand, closing the bobtailed month of Feb- 
ruary with 90,603 subscribers, a net gain 
for the month of 3,009, including a total 
in San Francisco of 22,461, a net gain for 
the month of 706. Jno. I. SaBin.” 


Mr. J.J. Nate, general superintendent of 
the Standard Telephone and Electric Com- 
pany, Madison, Wis., prepared a review of 
the Berliner patent some two years ago, 
analyzing each claim and pointing out in 
what respects they were invalid. Mr. 
Nate now has the satisfaction of learning 
that his opinion, as expressed at that time, 
is substantiated in the recent decision ren- 
dered by Judge Brown, and naturally is 
interested in the later opinion which is 
promised by the Judge in which will be 
considered the questions of law and fact. 
The decision already rendered, which ap- 
peared in full in these columns last week, 
is a masterpiece of legal diction and of 
convincing clearness. 


March 9, 1901 


THE BERLINER PATENT. 


UNITED STATES PATENT OFFICE. 

EMILE BERLINER, OF WASHINGTON, DISTRICT OF 
COLUMBIA, ASSIGNOR TO THE AMERICAN 
BELL TELEPHONE COMPANY, OF BOSTON, 
MASSACHUSETTS — COMBINED TELEGRAPH 
AND TELEPHONE. 

SpeciFicaTIon forming part of Letters Pat- 
ent No. 463,569, dated November 17, 1891. 
Application filed June 4, 1877. 

To all whom it may concern: 

Be it known that I, EmILe Berviner, of 








Pics. 1 AND 2.—BERLINER TELEPHONE PATENT. 


Washington, in the District of Columbia, 
have invented a new and useful improve- 
ment in combined telegraph and telephone, 
of which the following is a specification. 

My invention consists in a new and useful 
improvement in transmitters for electrically 
transmitting sound of any kind, of which 
the following is a specification. 

It is a fact that if at a point of contact be- 
tween two conductors forming part of an 
electric circuit and carrying an electric cur- 
rent the pressure between both sides of the 
contact becomes weakened the current pass- 
ing becomes less intense—as, for instance, if 
an operator on a Morse instrument does not 
press down the key with a certain firmness 
the sounder at the receiving instrument 
works much weaker than if the full pressure 
of the hand had been used. Based on this 
fact I have constructed a simple apparatus 
for transmitting sound along a line of an 
electric current in the following manner. 

In Figs. 1 and 2 of the drawings, A is a 
metal plate well fastened to the wooden box 
or frame, but able to vibrate if sound is ut- 
tered against it or in the neighborhood of 
said plate. Against the plate and touching it 
is the metal ball C, terminating the screw- 
threaded rod B, which is supported by the 
bar or stand d. The pressure of the ball C 
against the plate A can be regulated by 
turning the rod B. The said ball and plate 
are included in circuit with an electric bat- 
tery, so tnat they form electrodes, the cur- 
rent passing from one of them to the other. 
By making the plate vibrate the pressure at 
the point of contact a@ becomes weaker or 
stronger as often as vibrations occur, and 
the strength of the current is thereby varied 
accordingly, as already described. By plac- 
ing now, as is shown in the drawings, one 
such instrument in the station Fig. 1, and 
another instrument capable of acting as a 
telephonic receiver in the station Fig. 2, both 
situated on the same electric circuit in which 
a current is passing (as shown by the wire 
connections following the arrows), sound 
uttered against the plate of the instrument 
Fig. 1 will be reproduced by the plate of the 
instrument Fig. 2, for as the vibrations of 
the transmitter Fig. 1 caused by the sound 
will alternately weaken and strengthen the 
current as many times as vibrations occur, 
the diaphragm of the receiver will be caused 
brations being communicated to the sound- 
by these electrical variations to vibrate at 
the same rate and measure. The latter vi- 
ing air, the same kind of sound as uttered 
against the transmitter Fig. 1 will be re- 
produced at the receiver Fig 2, or in as many 
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other receiving instruments as are situated 
within the same electric circuit. 

It is not essential that the plate should be 
of metal. It can be of any material able to 
vibrate, if only at the point of contact suita- 
ble arrangement is made so that the current 
passes through that point. The plate may be 
of any shape or size, or other suitable vibra- 
tory media may be used—a wire, for exam- 
ple. Any other metallic point, surface, wire, 
etc., may be substituted for the ball. There 
may be more than one point of contact to be 
affected by the same vibrations. Both of the 
electrodes may vibrate, although it is prefer- 
able that only one should. If the uttered sound 
is so strong that its vibrations will cause a 
breaking of the current at the point of con- 
tact in the transmitter, then the result at the 
receiving instrument will be a tone much 
louder, but not as distinct in regard to ar- 
ticulation. 

I have also embodied my invention in and 
used it in connection with some other forms 
of apparatus. 

In the drawings, Fig. 4 represents a de- 
tached view of the vibratory diaphragm, 
showing its relative situation to the poles of 
the galvanic current. fig. 3 represents a 
view of a complete apparatus; Fig. 5, a view 
of the diaphragms arranged to receive and 
transmit the sound waves; and Figs. 6, 7 
and 8, modifications of the vibratory dia- 
phragm. 

In the drawings, the letter A represents a 
diaphragm or plate of thin metal, of limited 
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will be in contact with the diaphragm A. The 
diaphragm A is connected with one pole of a 
battery by means of a wire a’, and the pin or 
screw B with the other pole by means of a 
wire b’. 

The box F of Fig. 3 is provided with a tube 
K, to which the ear of the operator may be 
applied, in order to hear the sounds produced 
by the vibratory diaphragm when the instru- 
ment is employed as a receiver, and a tube 
O, through which he can speak when em- 
ploying the instrument as a transmitter, so 
that the operator is not in need of moving 
the instrument or moving his head while 
carrying on a conversation. 

Instead of employing a single vibratory 
plate, as shown in Figs. 1, 2, 3, 4 and 5, in 
each instrument, two such plates may be em- 
ployed, as illustrated in Fig. 8, said dia- 
phragms being connected to the respective 
poles and in contact with each other at their 
edges, as shown in Fig. 8. 

The diaphragm of my improved receiver 
or the diaphragm of any magneto receiver 
(such as those described by Alexander 
Graham Bell in his Patent No. 174,465, of 
March 7, 1876, and in his Patent No. 186,787, 
of January 30, 1877) will receive a particu- 
larly strong shock at the setting in and sud- 
den cessation of the current when a ticking 
sound will be heard from the plate; but a 
weakening of the current alone can be ob- 
served most distinctly and accurately by 
making, for example, a connection within the 
same circuit by a wire ana the blade of a 
knife k, Fig. 4. When scraping the wire 
end over the blade of the knife, this scraping 
is distinctly audible on the plate. Here the 
current is never entirely interrupted, yet the 
minute elevations and cavities on the blade, 
caused by the structure of the steel and 
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Figs. 3-8.—BERLINER TELEPHONE PATENT. 


conductive capacity, such as iron, steel, Ger- 
man silver, platinum, secured in the frame 
m m in the box k' in any convenient manner. 

The letter y represents a ring resting 
against one side of said diaphragm and capa- 
ble of being made to bear upon the same with 
more or less force by means of set-screws n, 
in order that the tension of the diaphragm 
may be regulated. 

The letter B represents a screw or pin of 
metal, pointed at one end and mounted in a 
cross piece d in such position that the point 
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which again cause minute alterations in the 
intensity of the current, are sufficient to 
shake or vibrate the plate with varying in- 
tensity, thus rendering again the same pecu- 
liar scraping noise. If, now, the plate of 
one instrument, as in Figs. 1 or 5, is vibrated 
by sound waves (which happens whenever 
any kind of sound is uttered or is produced 
by musical instruments in its neighborhood) 
every wave or vibration that strikes the 
plate produces between the two sides of the 
contact a variation of pressure, which 
causes a variation of resistance at that 
point, and therefore a variation in the 
strength of the passing current, and if the 
sound is sufficiently strong it will break the 
circuit at said point of contact, the varia- 
tions in the current thus produced causing 
similar vibrations in the plate of the re 
ceiving instrument. The essential part of 
the apparatus is the point of contact, which 
must offer a resistance to the current. 

It is not necessary in the transmitting ap- 
paratus that the plate should be of conduct- 
ing material, for any substance capable of 
vibration will answer, if only at the point of 
contact provision is mada for the current to 
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pass. It is sometimes convenient to use a 
vibrating plate in the form of a reflector, as 
shown in Fig. 6, for concentrating the sound, 
or the diaphragm may be provided with a 
number of apertures to disperse the sound, 
as shown in Fig.7. These apertures prove ad- 
vantageous with strong sounds, particularly 
the hissing sounds, as while the sound waves 
are rushing towards the diaphragm, those 
touching the plate are repelled and partially 
destroy the following waves, just as sea 
waves, when forced against a cliff, will be 
thrown back, destroying those directly be- 
hind. The holes permit most of the waves 
to pass to the other side of the plate, making 
the vibration of the plate more perfect and 
even. 

I will here describe a recording apparatus, 
which, however, I do not claim. 

In Fig. 3, G 1s a galvanometer, which is 
located in circuit with the contact pieces or 
electrodes A B, and which serves as a con- 
venient means for ascertaining the adjust- 
ment of the contact pieces of the transmitter, 
so that a current shall pass. i p iis a 
Ruhmkorff coil or induction apparatus. 
When a current passes through the primary 
coil p and suddenly is broken, a spark will 
rush over between the ends of the secondary 
coiliiatg. This spark is accompanied by 
a peculiar sound due to the electric dis- 
charge, and if we bring between the ends of 
the secondary the connecting points rrrr 
a spark will occur between each of them, 
provided they are near enough to each other, 
and the peculiar sound will be heard between 
each of them. I now arrange a strip of 
chemically-prepared paper or other sub- 
stance n to be drawn by clock-work T be- 
tween the ends of this secondary wire at gq. 
Said strip can be prepared in such a way that 
each spark will produce a mark upon it. If, 
therefore, the plate A vibrates by sound, 
each vibration causing a break of contact 
will produce a spark at q, and the strip being 
drawn through, a succession of marks will 
be produced upon the strip according to the 
number of vibrations caused by thesound; but 
at the sametime the sound which was uttered 
at the plate A will be heard from the sparks 
rushing over the points 7,7,7,7r, and g, because 
every spark produces one wave in the atmos- 
phere in which it occurs, and a certain 
number of waves will, therefore, produce 
certains tones. Therefore, the same sound 
which is uttered against the plate A will be 
heard from the sparks. The scraping of the 
wire end on the knife blade k, as in Fig. 4, 
in the primary current will also be heard 
between the wire ends of the secondary cur- 
rent at r,r,r,r,andg. This permits a num- 
ber of designs for a receiving apparatus 
within the secondary current. For instance, 
initials, ornaments, etc., consisting of a num- 
ber of metal pins, can be constructed in such 
a way that whenever a tone is produced 
against the plate A a spark will rush over 
said metal pins, and at the same time their 
sound is produced will render the design 
visible in illuminated characters. 

By making the person of the operator a 
part of the secondary circuit and discharg- 
ing the sparks in the body in the neighbor- 
hood of the ear the sound will be more par- 
ticularly apparent. 

It will be observed that in Figs. 1 and 2 
one of the electrodes presents a convex curvi- 
linear surface like a rounded knob. This 
possesses some advantages, among which are 
ease of construction and durability, because 
it does not wear away the opposing electrode 
as much as a sharp one would, and when the 
contact with the vibrating body is made of 
such a form the freedom of the vibration is 
less interfered with. 

I do not claim that I am the first inventor 
of the art of transmitting vocal and other 
sounds telegraphically by causing electrical 
undulations similar in form to the sound 
waves accompanying said sounds. Neither 
do I claim that I am the first who caused 
such electrical undulations by varying the 
resistance of an electric circuit in which a 
current was passing. 

I do not herein claim the novel form of 
vibratory plate receiver which I have de- 
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scribed, because that is the subject of claim 
in another application. 

I claim: 

1. The method of producing in a circuit 
electrical undulations similar in form to 
sound waves by causing the sound waves to 
vary the pressure between electrodes in con- 
stant contact so as to strengthen and weaken 
the contact and thereby increase and dimin- 
ish the resistance of the circuit, substan- 
tially as described. 

2. An electric speaking telephone trans- 
mitter operated by sound waves and con- 
sisting of a plate sensitive to said sound 
waves, electrodes in constant contact with 
each other and forming part of a circuit 
which includes a battery or other source of 
electric energy, and adapted to increase and 
decrease the resistance of the electric circuit 
by the variation in pressure between them 
caused by the vibrational movement of said 
sensitive plate. 

3. The combination, with the diaphragm 
and vibratory electrode, of a rigidly-held 


opposing electrode in constant contact with 
the vibratory electrode, substantially as de- 
scribed. 

4. In a telephonic transmitter, a vibra- 
tional plate made concave for condensing 
the sound, substantially as set forth. 

5. In a telephonic transmitter, a vibra- 
tional plate provided with one or more aper- 
tures, as and for the purposes set forth. 

6. A speaking telephone transmitter com- 
prising a diapnragm or disk sensitive to 
sound waves, combined with a rigidly-held 
but adjustable electrode in contact with the 
same, whereby the electric current is trans- 
formed into a series of undulations corre- 
sponding with the vibrations of said dia- 
phragm. 

In testimony that I claim the foregoing I 
have hereunto set my hand in the presence 
of the subscribing witnesses. 

Witnesses: EMILE BERLINER. 

J. A. RUTHERFORD, 
JaMeEs L. Norgis. 
a 


The steamer Austria, which sailed 
recently for China and Japan ports, took 
to Yokohama $47,000 worth of steel rails, 
$29,000 worth of electrical material, 
$16,000 worth of manufactured iron, and 
a $10,000 iron-making plant. 
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A Decision Affecting [lethod Patents. 

An interesting case was recently de- 
cided by Mr. Justice Morris, in the Court 
of Appeals of the District of Columbia, 
in the case of Edward Weston on appeal 
from the decision of the Patent Office 
board of examiners and the commission- 
er of patents. The case concerned the 
patentability of a method or process, 
both the thing produced and the mechan- 
ism by which it is produced being already 
covered by patents. The opinion of the 
court enters with much detail into the his- 
tory of similar cases, citing a large number 
of precedents. The court said: 


“It seems to us from ail these authorities 
the deductions to be drawn are these: First, 
that processes involving a chemical or other 
elemental action, if new and useful, are pat- 
entable; second, that a process, which 
amounts to no more than the mere function 
of a machine, is not patentable; third, that 
a process or method of a mechanical nature, 
not absolutely dependent upon a machine, 
although, perhaps, best illustrated by mech- 
anism, may, if new and useful, be the proper 
subject of a patent, even though it involves 
no chemical or other elemental action. 

“In this last class of cases, possibly a very 
large class, and thus far certainly a very 
indefinite class, the criterion of patentabil- 
ity, so far as it seems possible yet to state 
any definite criterion, would seem to be that 
the process may be performed by hand or 
by other mechanism than that exhibited, al- 
though, perhaps, not with equal efficiency. 
That we must at all events recognize the 
existence of such a class would seem to be 
beyond doubt.” 


The ruling of the court reversed the 
decision of the Patent Office as regarded 
the two principal claims of the patent 
(which was for the manufacture of mov- 
able coils in electric measuring instru- 
ments) and the patent will be granted. 


>_> 


To Prevent Electrolysis. 


A short time ago a bill was introduced 
in the state Legislature of Indiana for 


the prevention of electrolysis. By the 
terms of the bill every street railway com- 
pany which uses the overhead trolley sys- 
tem or any other system employing an 
insulated or grounded return of feed cir- 
cuit must install the double trolley sys- 
tem or its equivalent according to the ap- 
proval of the Board of Public Works or 
on approval of the councils in cities where 
they do not have such boards. If within 
two months of the date upon which the 
bill goes into effect any company has 
failed to submit plans, or fails to carry out 
the plans six months after their approval 
it shall be liable to a fine of $25 per day. 
Upon failing to pay this penalty the road 
shall forfeit its charter. Grounding or 
connection with the earth or grounded 
traction wires conveying an electrical cur- 
rent for electrical lighting, power and 
heat are also included in this bill and met 
by the law. 
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PERSONAL. 

Mr. Thomas C. Wood, president of the 
Ball & Wood Company, of New York 
city, manufacturer of engines, is a grad- 
uate of the United States Naval Academy, 
who resigned after some years’ service in 
the line. At the outbreak of the Spanish- 
American War, Mr. Wood was one of the 
first to offer his services to the govern- 
ment, and was assigned to the United 
States steamer Gloucester, where he per- 
formed gallant service under Commander 
Wainwright in the battle of Santiago 
when Admiral Cervera’s fleet was de- 
stroyed, and in other operations. At the 
close of the war Mr. Wood was honorably 
discharged from active service. In recog- 
nition of his excellent performance of duty 
during the Spanish-American War, Pres- 
ident McKinley has just sent to the Senate 
the nomination of Mr. Wood for an ad- 
vancement of eight numbers in the grade 
of lieutenant. On Saturday last Mr. 
Wood presented a new stand of colors to 
the battalion of cadets at the United 
States Naval Academy at Annapolis. 
The presentatioi was made by his 
daughter, Miss Jessie C. Wood, and the 
colors were received and acknowledged by 
Cadet Lieutenant-Commander King. 


Mr. J. P. Ord has resigned his position 
as second vice-president of the General 
Electric Company. Mr. Ord has been 
prominently identified with the financial 
side of the company’s business for many 
years and has contributed in no small de- 
gree to its present success. His resigna- 
tion was accepted with regret and he leaves 
his former associates with the knowledge 
that he has their best wishes for his future 
success in whatever field of labor he may 
choose to locate. 


Professor M. I. Pupin, adjunct pro- 
fessor of mechanics at Columbia Univer- 
sity, on March 4 was promoted by the trus- 
tees to a full professorship in electro- 
mechanics. The chair was created espe- 
cially for him in recognition of his recent 
work in long-distance telephony. Pro- 
fessor Pupin will represent Columbia Uni- 
versity at the 450th anniversary of the 
University of Glasgow, in June. 


Mr. Chas. J. Glidden, president of the 
subsidiary companies of the Erie tele- 
phone system, is on a tour of inspection of 
the Erie company’s property. Mr. Glid- 
den will visit the principal cities of Texas, 
Arkansas, Minnesota, Wisconsin and 
Michigan, stopping at Cleveland, return- 
ing to Boston the latter part of March. 


Mr. Charles W. Wason, who is connect- 
ed with many telephone and street rail- 
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way enterprises in Cleveland and the 
northern part of Ohio, was married re- 
cently to Miss Breckenridge, of Hamil- 
ton, Ontario. Mr. and Mrs. Wason have 
sailed for Europe and will be away about 
three months. 


Mr. I. Ambor, a well-known importer 
of electrical supplies, of Hamburg, Ger- 
many, is in the United States to visit elec- 
trical manufacturers with reference to 
American exports to Germany. Mail ad- 
dressed to him at the ELEcTRICAL REVIEW 
office will be forwarded promptly. 


Mr. Maurice Hoopes, formerly general 
manager of the Albany & Hudson Railway 
and Power Company, has accepted the 
position of resident engineer in New York 
city for J. G. White & Company, well- 














WILHELM WENSTROM. 


known contracting engineers of New 
York. 

Mr. George G. Blakeslee has been ap- 
pointed general manager of the Albany & 
Hudson Railway and Power Company, 
with headquarters at Rensselaer, N. Y., 
succeeding Mr. Maurice Hoopes. 

Mr. Loren N. Downs, treasurer of the 
St. Louis & Belleville Traction Company, 
has sold his interest in that company and 
has resigned the treasurership, which has 
been assumed by Mr. Edward Abends, Jr. 

Mr. James F. Cummings, who is well 
known as an expert in underground con- 
duit manufacture and construction, has 
arrived in New York city after a stay of 
several months in London. 

Mr. James O. Carr has been elected 
secretary and treasurer of the Schenec- 
tady, N. Y., Railway Company, vice Mr. 
J. J. Kennedy, resigned. 

Mr. Charles W. Baker, of the platinum 
refining house of Baker & Company, New- 
ark, N. J., is sojourning in Jacksonville, 
Fla., with his family. 

Mr. J. B. Cahoon, of Syracuse, N. Y., 
president of the National Electric Light 
Association, was a visitor to New York 
city last week. 

Mr. S. C. Cooper, of New York city, 
has been elected assistant to Secretary W. 
T. Irwin, of the Cincinnati Traction Com- 


pany. 
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Death of Wilhelm Wenstrom. 


The well-known engineer, Wilhelm 
Wenstrém, died, after a short illness, on 
January 28, at Christiania, Norway. He 
was born in the year 1822, at Skinskatte- 
berg, Sweden, and received a good school 
education, afterward going to the Tech- 
nological Institute, at Filipstad. Coming out 
of school he entered at once into the prac- 
tice of general engineering, becoming in- 
terested in mining work in Sweden, and 
having much to do with the introduction 
of modern turbine construction in Scandi- 
navia. Following close upon his mining 
work, he began the study of systematic 
ventilation, and of methods of heating 
and ventilation combined. Coming to 
this country he worked in connection with 
John Ericsson along this line, building 
and installing heating and ventilating ap- 
paratus, and returning to Sweden initro- 
duced the first sewing machine there. 
The latter years of his life found him 
much interested in electrotechnical mat- 
ters, the tunnel-slot armature dynamo of 
his invention being still well remembered 
by American engineers. This was one of the 
first machines of the protected-conductor 
type, and may be said to be a prototype of 
the most recent varieties of dynamo ap- 
paratus. 
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Thomas H. McLean, vice-president and 
secretary of the Toledo Traction Com- 
pany, died from pneumonia at his home 
in Toledo, Ohio, on March 1. He was 
well known in street railway circles, hav- 
ing been connected with prominent roads 
for over 30 years. He was born at Albany, 
N. Y., in 1855, and had been in the trans- 
portation business most of his life. Mr. 
McLean was at one time general man- 
ager of the Metropolitan street railway 
system, in New York, having been suc- 
ceeded by Mr. H. H. Vreeland. He leaves 
a wife and two brothers. 
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Chicago Electric Cab Service 
Discontinued. 


A press despatch from Chicago dated 
March 4 says that after a two-year strug- 
gle with Chicago’s bad streets the Illinois 
Electric Vehicle Transportation Com- 
pany, operating 100 electric cabs, has de- 
cided to go out of existence. It is said 
that the directors of the cab company will 
recommend the winding up of the com- 
pany early next month. The directors 
are quoted as saying that at the present 
time Chicago is not ready for modern im- 
provements in the way of electromobile 
cabs. 





AMERICAN STREET RAILWAY 
ASSOCIATION. 


DETAILS OF THE PROGRAMME FOR THE 


TWENTIETH MEETING, IN NEW 


YORK, OCTOBER 9-11. 


The executive committee of the Ameri- 
can Street Railway Association met at the 
Murray Hill Hotel, New York, on Feb- 
ruary 28, to make arrangements for the 
twentieth annual meeting of the associa- 
tion, which will be held in New York city. 
The following-named members were pres- 
ent: President Walton H. Holmes, Kan- 
sas City; H. H. Vreeland, New York; 
N. H. Heft, Meriden; John B. McClary, 
Birmingham, Ala.; Frank L. Fuller, Phil- 
adelphia; G. W. Baumhoff, St. Louis; 
John R. Graham, Boston, and T. C. Pen- 
ington, Chicago. It was decided to hold 
the meeting on Wednesday, Thursday and 
Friday, October 9,10 and 11. There will 
be two sessions of the convention on each 
of the first two days, and the last day will 
be set aside for the inspection of exhibits. 
The banquet will be held in the evening 
of the last day, when the newly-elected 
officers will be installed. 

The Madison Square Garden has been 
leased from October 6 to 13, and it is ex- 
pected that the exhibit of street railway 
appliances will be on a very large scale. 
The meetings of the association will 
be held in the same building. Pro- 
also been for the 
meetings at the same time of the Street 
Railway Accountants’ Association of 
The usual charge of 10 cents 
per square foot for space in the exhibition 
hall will be made. 

A new departure has been determined 
upon in the matter of papers presented to 
the meeting. They are to be printed and 
advance copies sent to members. They 
will be read at the meeting by title only. 
The president was authorized to select a 
speaker to open the discussion on each 
paper, and 30 minutes will be given to the 
consideration of each paper. The follow- 
ing topics were selected, upon which 
papers are to be presented: 


“Street Railways—a Review of the Past 
and a Forecast of the Future.” 


“The Adoption of Electric Signals on Sub- 
urban and Interurban Railways, Single or 
Double Track, and Their Economy of Oper- 
ation.” 

“The Value of Storage Batteries as Auxil- 
iaries to Power Plants.” 

“The Public, the Operator, and the Com- 
pany.” 

“The Best Manner and Mode of Conduct- 
ing the Return Circuit to the Power-House.” 

“The American Street Railway Associa- 
tion—the Purposes of its Organization, and 
the Benefits Accruing to Investors in, and 
Operators on, Street Railway Properties by 
Membership Therein.” 

“The Economies Resulting from the Use 


vision has made 


America. 
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Fig. 1.—GENERATOR AND TURBINE. 
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Fic. 2.—GENERAL ARRANGEMENT OF TURBINE 
AND GENERATOR SHOWING OIL-POCKETS AND 
BEARINGS. 
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of Four Motors Instead of Two on Double- 
Motor Equipments.” : 

“The Best Form of Car for City Service— 
a Consideration of the Various Types of Car 
and Arrangement of Seats, including the 
Best Types of Brakes and Wheels.” 

“Practical Results Obtained from Three- 
Phase Transmission and Rotary Transform- 
ers or Motor Generators in Transmitting 
Power on Railway Lines.” 

“Relations of Interurban and City Rail.- 
ways.” 

“The Modern Power-House, including the 
Use of Cooling ‘rowers for Condensing Pur- 
poses.” 

The admission fee will be waived in the 
case of any company becoming a member 
of the association prior to October 1 next, 
provided the annual dues to October next 
be paid at the time the application for 
membership is made. 

The president appointed the following- 
named gentlemen as a committee of five on 
standardizing of street railway equipment : 
J. R. Graham, Boston; N. H. Heft, Meri- 
den; F. G. Jones, Memphis; W. J. Heild, 
Minneapolis, and C. F. Holmes, Kansas 
City. The committee was authorized to 
incur an expenditure not to exceed $1,000. 

The president also appointed the fol- 
lowing-named gentlemen as a committee 
of three to report at the next convention 
on the subject of transporting the mails 
and mail carriers on street railway cars: 
C. S. Sergeant, Boston; C. L. Rossiter, 
Brooklyn; J. B. Parsons, Philadelphia. 
It is confidently expected that the forth- 
coming meeting will be the most largely 
attended and of. greater value, from a 
practical standpoint, than any that have 
been held. 

The executive committee was pleasantly 
entertained by President Vreeland, of the 
Metropolitan Street Railway Company, 
during the stay of its members in New 
York city. 
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A SIMPLE CONNECTION BETWEEN 
TURBINES AND GENERATORS. 


BY ALBERT B. HERRICK. 


In modern engineering the tendency 
is to simplify the connection between the 
prime mover and the electric generator. 
This has been carried out in steam-engine 
practice, but up to the present date, except 
in one instance, the connection between 
the water-wheel or turbine and the gen- 
erator has not been reduced to the 
simplest mechanical connection. In the 
ordinary plant is found bevel gear or belt 
connections, both of which absorb a use- 
ful part of the power developed by the 
water-wheel. The Thresher Electric Com- 
pany has developed a very novel form of 
generator which is an integral part of the 
turbine. The advantages of this simple 
form of connection are that it reduces the 
gearing friction, which amounts to about 
from 18 to 22 per cent, and in case of 
belting, from 15 to 19 per cent. The loss 
in friction is a constant waste in the 
transmission of the power from the tur- 
bine to the generator which it drives. 
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Fig. 1, herewith, shows the complete 
turbine, with its generator, and in the 
same general plan of the method of con- 
nection between the shaft of the generator 
and the turbine. There have been several 
very ingenious principles involved in the 
construction of this generator and con- 
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the turbine shaft. The thrust bearing of 
the generator is formed of a number of 
annular rings around the generator shaft, 
which bears on a number of babbitted pro- 
jecting surfaces. These surfaces and 
rings are enclosed in an oil bath, which is 
again surrounded by a water jacket, but 





Fig. 38.—V1iEW OF GENERATOR MOUNTED ON TURBINE 
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possibly get down the shaft, and perfect 
alignment is provided for the armature. 

Fig. 3 shows a large view of the gener- 
ator mounted on pedestals, which, in this 
case, were the top of the turbine itself, 
the head in this case being only about 15 
feet. Fig. 4 shows the construction of 
shaft and thrust collar. 

This generator was made by the 
Thresher Electric Company for the Mass- 
achusetts Chemical Company, for its plant 
at Walpole, Mass. There were two sizes of 
generators used in this plant—one 80 
kilowatts, 150 revolutions, at 600 volts, and 
the other 125 kilowatts, 200 revolutions, 
at 600 volts. The turbines used in this 
plant were manufactured by the Stilwell- 
Bierce & Smith-Vaile Company. 

It may be expected that in regulation a 
simple arrangement of this kind will be 
vastly superior over one employing belting 
or gearing devices, for the reason that 
the regulation depends largely on the in- 
ertia of the moving parts, and the simpler 
the moving parts are made and the less 
inertia to the total revolving mechanism, 
the more responsive and sympathetic will 
be any governing device connected to the 
gates regulating this turbine. Any one 
who is familiar with the noise and vibra- 
tion caused by gearing from turbines to 
horizontal machines, will readily see the 
value of this simple arrangement of parts, 
besides giving a higher efficiency in trans- 
mission and adaptable to more perfect 
regulation of speed for variable loads. 
Taking less space and smaller foundation 
areas, no provision is made for any move- 
ment of the commutator along the length 
of the brushes, as the generators made by 
this company do not require lateral move- 
ment of the commutator to produce uni- 
form wear. It is certainly interesting to 
note such a simple solution of a mech- 
anical problem, which is much more com- 
plex and inconvenient with the older 
methods of installing this class of ma- 
chinery. 





Fie. 4.—SHow1nea CONSTRUCTION OF SHAFT AND THRUST COLLAR. 


nection to the turbine. The first is the 
exible feathered coupling on the shaft 
hetween the turbine and generator, which 
wlows free longitudinal play, as the gen- 
erator is independently supported on its 
own thrust bearings and is self-contained ; 
‘he shaft of the turbine may be varied 
in length, depending upon the head of 
water, either having the generator over the 
pen stock or over the head of the tail race, 
the flexible coupling taking care of any 


Xpansion or contraction of the shaft with- 


out throwing any compression strains on 





the lower and upper bearing are overhung, 
having a heavy umbrella-shaped form 
which projects into the oil pocket hold- 
ing the lubricant. This pocket is pro- 
vided with oil-cireulating ducts, so that 
the oil is kept in constant circulation, and 
being surrounded by a water jacket, keeps 
it cool? 

Fig. 2 shows the general arrangement 
of this turbine and the generator which it 
drives, showing the character of the oil 
pockets and bearings used. No oil can 


Thresher Electric Company Burned 
Out. 

Fire completely destroyed the electrical 
department of the Thresher Electric Com- 
pany, of Dayton, Ohio, on the evening of 
February 27, and the machine shop was 
drowned out by floods of water. The 
company’s loss was very heavy but it is 
believed to be almost entirely covered by 
insurance. Routine business is going on 
as usual in new offices and the company 
hopes to resume manufacturing in a few 


days. 
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Export Notes 











Within the last few days more than 
$50,000 worth of manufactured iron was 
sent to Havana and Cienfuegos, most of it 
being for structural purposes. 


The city authorities of Geneva and 
Berne, Switzerland, have recently made 
contracts with an American firm for large 
supplies of street railway cars. 


Orders have been placed by the Hok- 
kaido Coal Mining and Railroad Com- 
pany, of Tokyo, Japan, for an electrical 
equipment which will aggregate nearly 
$200,000 in value. 


More than seven thousand tons of rail- 
road material were recently shipped to 
South American ports, and it seems that 
such business with Chili, Peru and Ecua- 
dor is on the increase. 


Extensive purchases of electrical ma- 
chinery are soon to be made in this coun- 
try for various concerns interested in gold 
dust enterprises along the Pechiri River, 
Province of Kitami, in northern Japan. 


The municipality of the city of St. 
Petersburg, Russia, has at present three 
of the car lines running in the city under 
its control, and anticipated before March 
1 assuming control of the remaining 
lines. 


Consular advices from Asuncion, Para- 
guay, state that the consulate receives 
daily applications for catalogues and price 
lists of machines, tools and railroad ma- 
terials of all kinds. Manufacturers are 
urged to have their catalogues made out in 
Spanish. 


Bids are being invited by the electrical 
committee of the municipality of Bristol, 
England, for quantities of coal-handling 
machinery, including conveyors, elevators, 
discharging plant, automatic weighing 
machines, and towers and bridges over 
roadways. 


Shipments of electric lighting material 
recently sent to Lima, Peru, aggregated 
nearly $100,000. Considerable activity is 
manifested in electric lighting throughout 
the republic, and exporters believe that 
other orders will soon follow in rapid suc- 
cession for similar material. 


The present system of street railways 
in Moscow, Russia, is to be changed over 
to an electric line and the municipal coun- 
cil is said to have decided on its exten- 
sion and determined to adopt the over- 
head trolley system, offering an oppor- 
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tunity to American manufacturers to in- 
troduce their products. 


Another new company, of Franco- 
Spanish origin, is the “Compafiia Franco- 
Spanola de Explotacion Electrica,” which 
will utilize the Ribarroga waterfalls at 
Valencia, Spain, to distribute electrical 
energy for light and motive power. 
About $600,000 will be invested by the 
company for machinery and electrical ap- 
paratus. 


The connection of the two principal 
railway termini of Brussels, Belgium, is 
the first step in the ambitious plan which 
is believed to aim at the transformation 
of the principal sections of the Belgian 
street railway system into electrically 
worked lines. The project, it is said, 
now only awaits the completion of for- 
malities before the work is commenced. 


A railway will soon be built from Goritz 
to Haidenschaft, Austro-Hungary. The 
line will be about 13 miles in length, and 
is to be finished before July 1, 1902. Be- 
fore it is completed two large tunnels and 
a number of heavy bridges will be re- 
quired, which, together with the other 
construction work, will cost the road about 
$600,000. The contractors’ names are 
Klemensievichz and Demuth. 


An “American Exchange” has been es- 
tablished at Point-a-Pitre, Guadeloupe, 
West Indies. The financial responsibility 
of the concern is said to be all right and 
its manager speaks and writes English, 
being familiar with trade rules of the 
United States, France and England. 
Among the goods which will be handled 
are steam engines, machinery, fittings, 
hardware, tools, corrugated iron and elec- 
trie lighting materials. 


The steamer Lady Joicey recently took 
one of the largest cargoes of manufactured 
goods ever sent out from the port of New 
York to Bombay, India. The steamer’s 
burden contained $300,000 worth of elec- 
trical machinery, $28,000 worth of fin- 
ished steel, $37,000 worth of structural 
steel, $11,000 worth of manufactured 
iron, and more than $15,000 worth of elec- 
tric railroad supplies, all of which were 
for the trolley line which is being built in 
Bombay. 


Belgian manufacturers have obtained 
contracts for supplying steel rails to be 
used by the Yarmouth, England, Cor- 
poration for its electric tramways. The 
contracts were obtained on the basis of 
price and delivery, the Belgians agreeing 
to supply the rails at £5 16s. per ton, 
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while the lowest English tender quoted 
£7 5s., and the highest £7 13s. 6d. Amer- 
ican and German tenders were consider- 
ably lower than the English, but the Bel- 
gians were the lowest of all. 


Cable orders from Australia have 
greatly increased in volume in the last 
few weeks, being mostly for manufactured 
iron and steel, which are needed quickly 
for private enterprises. The steamer S¢, 
George has recently taken one of the 
largest cargoes of the season to Melbourne. 
Among the large consignments were $56,- 
000 worth of steel rails, $25,000 worth of 
manufactured iron, more than $10,000 
worth of railroad material, and nearly 
$50,000 worth of all kinds of machinery. 


The steamship Buceros recently arrived 
in Bombay, India, from New York with 
a complete electric light plant and a party 
of electrical engineers, all of which were 
bound for the Kolar gold fields, near 
Bangalore, which is the capital of the 
native state of Mysore. The Cauvery 
River will be used to generate the power, 
which will be conducted across the country 
to the Kolar gold fields. It is believed 
that the new power plant will increase the 
production of the mines and lessen the 
cost of working. 


A contract has been closed by an engi- 
neering firm of Genoa, Italy, with an 
American manufacturer for about $60,000 
worth of electrical machinery. This order 
is said to have been one of the largest ever 
received from that part of Italy. About 
three months ago large contracts were 
received from the same part of Italy for 
electrical material, and large shipments 
are still being made. Agricultural im- 
plements are one of the most important 
features of our trade with Italy and the 
demand is steadily increasing. 


Amsterdam, Holland, is to build an 
electric power plant, which will cost $2,- 
600,000. This appropriation includes 
not only the central station and an elec- 
tric railroad system 30 miles long but the 
electric lighting of the city and the sup- 
ply of motive power as well. The central 
station will have a capacity of 8,000 horse- 
power, of which 6,000 is already provided 
for. The wires will be placed in under- 
ground conduits. The business proposi- 
tion is said to afford excellent oppor- 
tunities for electrical contracting com- 
panies. 


Contracts have been secured by Amer- 
ican engineers for the equipment of the 
first electric road at Tokyo, Japan. One 
of the orders, which was recently let to 
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a local house, aggregated $150,000. The 
railroad, which will be called the Tokyo 
Electric Railway, will be 35 miles in 
length at the beginning, and will operate 
through the principal thoroughfares in 
Tokyo to Kawasaki, nine miles distant, in 
the direction of Yokohama. It is pro- 
yosed to connect the two last named cities 
and this will, of course, mean additional 
expenditures for electrical equipment. 

Contracts will be let in the near future 
by the Sao Paulo Light and Power Com- 
pany, Limited, at Sao Paulo, Brazil, for 
extending its present electric railway sys- 
tem, which will give to that city about 150 
miles of electric lines. The company is 
said to be already planning to extend the 
line from Sao Paulo to Barahyba, which 
will bring the cost of the entire system up 
to about $7,000,000. 

It is reported that the Manila, Py E. 
Electric Light Company and the mule 
tramway company of the same city are 
shortly to be consolidated. If this takes 
place considerable additional machinery 
and material will be required, as the pres- 
ent railroad, which is only 12 miles in 
length, will have to be extended, and a 
power-house built, so as to run the road 
by electricity. The electric lighting com- 
pany is said already to have secured con- 
siderable machinery from New York for 
increasing its capacity, and may possibly 
extend its field throughout the island of 
Luzon. 

Reports from Juarez, Mexico, state that 
the municipal authorities of that city are 
very anxious to secure a modern street 
railway service and have offered the com- 
pany which now operates the mule cars a 
reduction in municipal taxation and a re- 
funding of more than $15,000 of the taxes 
which have already been paid if it will 
equip its lines with electric power. The 
proposition is under consideration and 
the company will probably accept. If the 
proposition is agreed upon, the major por- 
tion of the electrical machinery, cars, and 
other equipments of the road will come 
from the United States. 

An electrical supply house of New 
York city recently sent its representative 
to San Juan, Puerto Rico, to install a 
complete electric light plant upon the 
Canovanas sugar plantation. The plant 
will generate power for 600 incandescent 
16-candle-power lamps and 25 enclosed 
arc lamps. The plant includes a 50-kilo- 
watt, 6-pole, 125-volt generator direct- 
connected to an American Ball engine of 
80 horse-power. This same firm is said 
to have made decided efforts to secure for- 
eign trade, and have been successful in se- 
curing contracts from Cuba and other 
foreign countries for electric light and 
power equipments for plantations, these 
installations being one of its specialties. 
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An Ingenious Trolley Harp and Wheel. 


It has been a study of electric railway 
engineers ever since the introduction of 
the overhead system to make the trolley 
wheel stay on the wire under all circum- 
stances and conditions. The improved 
trolley wheel and harp here illustrated 
have been designed to obviate the danger 
of the wheel leaving the wire at complicat- 
ed switches, ete., or at high speeds. The 
wheel is supported on a short length of 
large diameter steel tubing and is held on 
this in a central position by heavy brass 
springs, one on either side. The wheel 
can turn on its tubular axis or slide along 
it in either direction, a play of about two 
inches being allowed. The piece of tubing 
is also free to rotate on ball bearings about 
a shaft passing from arm to arm of the 
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harp and fastened by pins at each end. 
The bearings are enclosed in heavy brass 
shoulders at the ends of the tube and are 
of the self-lubricating variety, the tube 
acting as a reservoir for lubricating paste 
composed of vaseline and graphite. The 
hub of the wheel is lubricated through a 
small hole in the tube, no bushings being 
used anywhere. The operation of the de- 
vice rests on the tendency of the trolley 
pole itself to maintain its direction on 
account of its inertia. When approaching 
a kink in the wire or a switch or a piece 
of special work out of line this tendency 
in the ordinary trolley equipment might 
result in throwing the wheel off the wire. 
In the new device the flexibility of the 
spring enables the wheel to slide either 
to the right or left and take the obstruc- 
tion without leaving the wire, the pole 
following shortly afterwards and the trol- 
ley wheel again taking a central position 
in the harp in line with the pole. This 
device is the result of long experiment 
along these lines and it is claimed by the 
manufacturers to solve the problem for 
which it was designed. The wheel is 
large and is made of strong bronze and the 
device is especially applicable for high- 
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speed roads. The manufacturers claim 
that the construction not only prevents 
the wheel leaving the wire but greatly re- 
duces the wear on curves and switches and 
results in a longer life of the wheel itself. 
This device, which is known as the 
“Economy” trolley harp and wheel, is 
made by the Edison-Johnson Electrical 
Manufacturing Company, New York city. 
-=-—__—_ 
International Association of [Municipal 
Electricians. 





The official report of the fifth annual 
convention of the International Associa- 
tion of Municipal Electricians, held at 
Pittsburgh, Pa., on September 25, 26, 27, 
1900, has recently been published, and 
forms an attractive book of some 200 
pages, containing an historical sketch of 
the organization, portraits of the officers 
past and present, and many papers of in- 
terest and value to those interested in the 
electric lighting industry. The book is 
very complete, is printed on heavy calen- 
dered paper and is bound in red morocco, 


stamped in gold. 





— ape 
American Institute of Electrical 
Engineers’ Meeting. 





At the 151st meeting of the American 
Institute of Electrical Engineers, held in 
New York city, February 28, Mr. Wm. J. 
Hammer delivered a lecture upon “Im- 
portant European Electrical and Engi- 
neering Developments at the Close of the 
Nineteenth Century.” Mr. Hammer 
covered in detail the telegraphone by 
Poulsen, the Langen mono-rail suspended 
railway, the Nernst lamp, the osmium 
lamp, the steam engine and its competi- 
tors, the utilization of high-furnace gases, 
large gas engines for electrical purposes, 
the new Court two-cycle gas engine, the 
steam turbine, the sulphur dioxide gas 
engine, trolley omnibuses, Ganz & Com- 
pany’s three-phase system, Siemens & 
Halske high-tension three-phase rail- 
road, and the Jungfrau railway. The 
lecture was illustrated by a number of 
handsome lantern slides, among which ap- 
peared three views of a cluster of balloons 
fastened to the earth, which were taken 
from another balloon in the air. The 
captives looked like huge pumpkins or 
mushrooms, and the pictures were viewed 
with considerable interest by the members 
of the institute and their guests. After 
the lecture a practical demonstration of 
Nernst and osmium lamps was given, and 
in the course of his experiments with the 
Nernst lamp Mr. Hammer received a 
shock of 200 velts through his right hand. 
Turning to the audience he remarked with 
a grim smile, “I got the full charge, but 
you see I did not drop the lamp.” 





322 





Electric P’ 
Lighting 


A bond issue of $7,000 has been recently 
voted by the city of Ravenswood, W. Va., 
to erect an electric light plant. 














Contracts have been let in Knightstown, 
Ind., for the erection of a new electric 
light plant which will cost $8,416.77. 


Mr. A. D. Hermance is said to be con- 
templating to equip the Williamsport, Pa., 
hospital with an electric light plant to 
have a capacity of 400 lights. 


Two men were drowned in the flood 
which followed the breaking of the dam 
which supplied the water-power to the 
electric light plant at Thompsonville, 
Mich. The dam broke about two weeks ago. 


The town of Marion, Ala., is soon to 
have an electric light plant, as a franchise 
has been granted to the local company 
which will put in a first-class, though 
small, electric light and power system. 


An electric light plant is soon to be in- 
stalled by the Etowah Mills Company, of 
Cartersville, Ga., at its mills on the 
Etowah River, two miles out of town. 
The company also proposes to furnish 30 
lights to the city. 


The recently incorporated Big Bend 
Electric Light and Power Company is en- 
deavoring to obtain a footing in Spokane, 
Wash., to compete with the Spokane Light 
and Power Company in furnishing elec- 
tric light and power to the city. 


Competition in Atlanta, Ga., has been 
stimulated by the action of one of the 
aldermen, who succeeded in having a 
franchise granted to the Atlanta Railway 
and Power Company, which desires to 
compete in the lighting of the city. 


At a recent meeting of the directors of 
the Consumers’ Electric Light and Power 
Company, of Middletown, N. Y., the fol- 
lowing officers were elected: Edwin Mil- 
len, president; Leander Brink, secretary, 
and De Witt C. McMonagle, treasurer. 


The contract for the erection of an elec- 
iric light plant, to cost in the neighbor- 
hood of $12,000, has been awarded by the 
authorities of College Hill Borough, of 
Beaver Falls, Pa., who expect that the sys- 
tem will be in working order within a 
few months. 


Fifteen of the prominent business men 
of St. Joseph, Mich., are said to be con- 
templating a $15,000 electric light plant, 
which they will donate to the city, if the 
council will pay them $70 for each light 
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for three years for street lighting, the 
plant to be transferred to the municipality 
at the end of that time. 


A company has been formed in Fond 
du Lac, Wis., for the purpose of installing 
a new electric light plant, and it is the in- 
tention of the incorporators to run the 
business on the cooperative plan, only con- 
sumers being allowed to own stock. The 
concern will be incorporated for $10,000, 
with a paid-up working capital of $5,000. 


The Wichita, Kas., Gas and Electric 
Light Company within a few days will 
let contracts for an entire equipment of 
new machinery for its plant at a cost of 
over $30,000. Mr. A. O. Baker is the 
superintendent. One of the new ma- 
chines will furnish power for 6,000 al- 
ternating-current incandescent electric 
lamps. 


A petition has been filed with the clerk 
of the Superior Court of Georgia by the 
Georgia Electric Light and Power Com- 
pany, of Atlanta, asking permission to 
increase its capital stock at any time by 
a two-thirds vote of its stockholders to 
$2,000,000, and also to extend the com- 
pany’s lines and inaugurate important 
improvements. 


A charter will be asked for soon by the 
People’s Electric Light and Power Com- 
pany, of Reading, Pa. The capital stock 
of the company will be fixed at the nomi- 
nal sum of $1,000, and the incorporators 
are said to have pledged sufficient money 
to erect one of the most modern light 
and power plants. The gentlemen inter- 
ested are James K. Getz, F. M. Yeager, 
Albert Weber and others. 


Reports from Massachusetts state that 
the Midway Electric Lighting Company 
will soon be succeeded by the North Elec- 
tric Company, of Milford. Negotiations 
are pending for the merging of the two 
companies and the new corporation will 
issue $22,000 in stock and $20,000 in 
bonds. The officers are M. O’Brien, of 
Boston, president; George J. Coles, of 
Boston, treasurer, and R. G. Fairbanks, 
clerk and counsel. 


The lighting situation in Syracuse, 
N. Y., has recently become somewhat 
complicated on account of the bid of the 
Syracuse Telephone Company. The pre- 
vious bid furnished by the Electric Light 
and Power Company was 2314 cents a 
night for are lights and 8 cents per 
kilowatt hour for incandescent lighting 
for the city buildings. The bid of the 
telephone company was 2134 cents for arc 
lights and 714 cents for incandescents. 
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The daily papers of Montreal, Canada, 
recently reported a curious accident, in 
which a trolley-wire fell on a team and 
teamster. The horses were killed, but the 
latter was protected by his wet clothes, 
which, according to the papers, acted as 
an insulator! 


A new system of wireless telegraphy is 
said to have been invented by a German 
professor by the name of Rosenberg, whose 
idea is to reduce the size of the transmitter 
and receiver so that it may be carried in 
one’s pocket. This would enable a person, 
so it is claimed, to walk along the street 
or sit in his office and communicate with 
his home. 


One of the attorneys for the defendants 
in the court room, at Boston, when the 
decision in the Berliner case was handed 
down was overheard to make the following 
remark to one of the attorneys for the 
Bell company after the decision had been 
read: “I always thought you had a bad 
patent but I never knew it was so bad 
as the Judge has just stated. The in- 
vention seems to have been anticipated by 
the inventor himself as well as by several 
others.” 


According to a new order of the Brook- 
lyn Rapid Transit Company every new 
motorman and conductor must leave two 
photographs of himself, one to be kept at 
the main office and the other to be for- 
warded to the depot where he is employed, 
as a means of protecting the company, 
which has found time and time again that 
men who have been discharged for dishon- 
esty or for other good reasons, in some 
way get back under assumed names. This 
rule does not apply to the elevated railroad 
employés. 


A lawyer in New Jersey recently had 
in operation in the court room where his 
client’s case was being tried, a fully- 
equipped trolley-line in miniature, oper- 
ated by real electricity from an outside 
feed wire, showing exactly how his client, 
who was a motorman, was injured in an 
accident a few years ago. The trackage 
of the trolley in the court room was equal 
to the length of the counsel’s table on 
which it was laid. Besides the rails and 
two cars there were block signals and 
some bushes to suggest a town, and inci- 
dentally to show how a tree in a gale 
might be blown against a signal and turn 
it around so as to make it show “go 
ahead.” 
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The «‘ Standard”’ Electric Fans. 

The sectional half-tone Fig. 1, which 
;; designated by the makers as “Fig. 
150.” illustrates the construction of the 
1901 model “Standard” ceiling fan for 
direct-current circuits, which is made by 





Fic. 1.—SECTIONAL VIEW OF THE ‘‘STANDARD” ELECTRIC CEILING 
Fan, DESIGNATED BY THE MAKERS ‘ 


the Robbins & Myers Company, of Spring- 
field, Ohio. This fan is beginning its 
fifth season on the market. These fans 
are made in two general styles, designated 
by the company as “Styles A and B,” and 
differing from each other only in the con- 


ELECTRICAL REVIEW 


struction of the magnetic circuit and in 
external appearance. 

The pole pieces and cores in style B are 
cast integral with the yoke ring; and the 
pole pieces have each one long and one 
short horn projecting around the periphery 





Fic. 2.—MAGNET OF ‘‘STYLE B” 
‘“STANDARD” ELEcTRIC Fan. 


rub eeel 


‘Fie. 150.” 


of the armature to decrease the magnetic 
reluctance of the air gap. 

The rectangular field coils, having been 
form wound, taped and finished with a 
baked insulating varnish, are slipped on 
over the long horns, drawn down to place 
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and then pressed over the short horns 
which serve to hold the coils in place with- 
out other mechanical fastening. 

The field coils in style A are circular 
in form and are mounted on iron cores 
which are drop-forged with the polar pro- 
jection on one end and a curved face on 
the other, by which they are bolted into 
machined seats in the yoke ring which is 
of cast iron. The use of these drop-forged 
cores permits the style A fan to attain a 
higher efficiency than the style B. The 
different field constructions are clearly 
shown in the small engravings. 

A novel feature, said to be found in no 
other fans, is an arrangement of a switch 
and resistance coil in fans operated in 
series whereby any one fan of a series 
may be stopped while allowing the other 
fans to run. This device has been made 
the subject of a United States patent by 
the company. 

The bearings will be seen to be sup- 
ported and centred in end plates which, 
together with the yoke ring, form a 
spherical case enclosing the armature and 
field. The company has adopted a new 
system of fitting these plates which se- 
cures absolute alignment of the bearings 
without resorting to swivel sleeves, and 
this practice has therefore been discon- 
tinued, with the result of increased 
rigidity and freedom from noise. 

The oiling system is too well shown in 
the illustration to require description. A 
marked bottle of oil is sent with each fan 
and the purchaser has only to empty one- 
half the oil into each of the cups in which 
the journals run. 

The disposition of the regulating re- 
sistance and the porcelain switch is also 
clearly shown. These parts are connected 
up independently and may be placed in 
position or removed without disturbing 





Fic. 3.—MAGNET AND FIELD Cots oF ‘‘ STYLE A” OF THE ‘‘ STANDARD ” 


ELECTRIC FAN. 


any of-the mechanism of the fan, as there 
are no wires leading through the shaft as 
in previous models. The company also 
inakes a line of desk and bracket fans, and 
carries a complete stock of its apparatus 
at its New York store, 136 Liberty street, 
in charge of Mr. W. B. Van de Water. 
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A local toll system is being installed in 
Quincy, Ill., by the Western Illinois Tele- 
phone Company. 

A telephone line will soon be built by 
the citizens of Branchport, N. Y., to be 
operated in connection with Pulteney 
Telephone Company. 


A number of farmers in the vicinity of 
Jasper, Mo., are contemplating a tele- 
phone line to run from the city through 
their neighborhood. 


A local telephone company has been 
organized in Stockton, N. Y., to connect 
with the long-distance and other local 
telephone companies via Cassadaga. 


A Mr. J. F. Robertson has recently been 
appointed receiver for the Queen City 
Telephone Company, which is an inde- 
pendent telephone line of Charlotte, N. C. 


It is stated that the North and West 
Branch Telephone Company will soon ex- 
tend its lines to Montoursville, Pa., where 
it will connect with the Home Telephone 
Company. 

Papers have recently been filed at New 
Decatur, Ala., for the incorporation of a 
new telephone company, which will oper- 
ate in both of the Decaturs with a capital 
of $10,000. 


A stock company is soon to be formed in 
Back Creek Valley, Va., for the purpose 
of building an independent telephone 
line, which will connect at Martinsburg 
with the Winchester system. 


Connections were recently completed be- 
tween the lines of the Syracuse Telephone 
Company and the Baldwinsville Telephone 
Company. The former company has at 
present about 2,400 subscribers. 


Mr. A. R. Champlain, of Newton, 
Kas., recently appeared before the city 
council of Wichita and asked it to pass 
an ordinance granting him permission to 
operate a long-distance telephone line in 
that city. 


Mr. E. E. Ranney, of Rives Junction, 
Mich., is soon to build a telephone line 
from Onondaga to Tompkins Center to 
connect with the line of C. W. Cook 
from. Rives to Tompkins Center, and the 
Parma and Springport lines. 


A new telephone line which, when fin- 
ished, will be nearly 600 miles in length, 
will be built from Point Richmond 
through Stockton by way of Bakersfield 
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to Los Angeles, in California, following 
the lines of the Sante Fe road. 


Reports from Boulder, Colo., state that 
the telephone system in that city is grow- 
ing rapidly. On January 30 there were 
270 subscribers. Another switchboard 
will be put in soon and important exten- 
sions made to the company’s system. 


Mr. Eugene G. Smith is said to have 
recently purchased the independent tele- 
phone line of Lancaster, Pa., and expects 
to sell it again to the United Telephone 
and Telegraph Company, of Philadelphia. 
The purchase price is reported as $120 per 
share. 


The Empire State Telephone Company 
has recently been organized in Amity, 
N. Y., to construct and operate a tele- 
phone line between Pine Island and 
Amity. It is probable that the line will 
be extended within a few months to 
Warwick. 


The Cudahy Oil Company is said re- 
cently to have sold its telephone line be- 


- tween Rochester and Warren, Ind., to the 


United Telephone Company, of Bluffton, 
whose telegraph line is 80 miles in length 
and which will be converted into a tele- 
phone line. 


One of the recent purchases of the Cum- 
berland Telephone and Telegraph Com- 
pany is the Growt Telephone Company’s 
line, which runs from Vidalia, La., to 
Jonesville, Miss. The purchaser intends 
to extend the line and develop the territory 
through which it passes. 


An independent telephone line will be 
constructed in the near future between 
Belle Center and Jumbo, Ohio, connecting 
the principal farm residences along the 
line, which can have instruments put in 
at a cost of one dollar per month. An in- 
dependent company is to build the system. 


The Jacksboro, Post Oak, Shannon, 
Antelope, Windthrost & Archer City 
telephone line, of Texas, was completed 
to the first-named place recently and con- 
nected with the lines of the Southwestern 
Telegraph and Telephone Company. When 
entirely complete the line will be 70 miles 
in length. 

Construction work has been started in 
Howard County, Md., by the Citizens’ 
Telephone Company, of Ellicott City. It 
is also stated that the Howard Telephone 
and Electric Lighting Company will begin 
operations in the same direction and has 
already effected contracts for furnishing 
telephones and equipments. 


The recent placing of the farmers near 
Canton, Ill., on the city switchboard is 
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said to have proven such a success that re- 
quests are coming in from a great number 
of farmers in the vicinity of Canton for 
similar accommodations. A contrast was 
recently closed with 20 of them living just 
northwest of the city, by which they will 
secure this telephone service. 


Mr. A. B. Kerlin, manager of the 
Northern Minnesota Telephone Company, 
who recently constructed that line from 
Akely to Sauk Centre, is said to have sold 
his interests to the Minnesota Electric 
Telephone Company. The line has 21 
stations and will be extended by the pur- 
chaser westward through Stiles and West- 
port, connecting with the Minnesota com- 
pany’s lines at Villard. 


A number of high officials of the South- 
ern Bell Telephone Company were recently 
in Birmingham, Ala., considering the pos- 
sible advisability of instituting a number 
of long-distance lines, the most important 
of which was a line between Birmingham, 
Anniston and Atlanta. Nothing definite 
has yet been given out, but it is known 
that new lines and a number of improve- 
ments are contemplated. 


The Remsen, N. Y., & West Canada 
Creek Telephone Company is said to have 
bought the entire interests of the West 
Canada Telephone Company, whose cap- 
ital stock is valued at $3,000. The offi- 
cers of the purchasing company are W. T. 
Finch, of Northwood, president, and 
Timothy Dunn, of Remsen, N. Y., secre- 
tary and treasurer. The stock of the com- 
pany aggregates about $5,000. 


The new building of the Maryland 
Telephone & Telegraph Company, in Bal- 
timore, was recently opened and the crowd 
of visitors was shown the details of the 
new switchboard, which is said to be an 
unusually fine one, having a total capacity 
of 16,000 subscribers. A notable feature 
of the occasion is said to have been the 
number of ladies who called during the 
day and the interest they took in the ap- 
paratus. ‘ 


A special meeting of the village trus- 
tees of Bath, N. Y., was recently held to 
consider the application for a franchise 
by the Bath Telephone Company. On 
condition that the wires be strung in cable 
form, the franchise was granted to the 
telephone company, which will be in work- 
ing order by July 1. The rates charged 
will be $12 per year for residents’ tele- 
phones, $20 for business houses and $30 
for exclusive (private) lines. 


Big telephone deals are now being 
talked of in Pennsylvania and a new cor- 
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poration is being organized to unite the 
various telephone lines in the vicinity of 
Chester and throughout Delaware County. 
Securities of the new corporation, which 
is known as the United Telephone and 
Telegraph Company, are offered for the 
stock of the Delaware County Telephone 
Company, and the offer is said not to be 
very inviting to the stockholders. At 
present negotiations are being conducted 
and a capitalization of about $2,000,000 
will probably be agreed upon. 


The Southern Bell Telephone Com- 
pany, Which is owned by the Western 
Union Telegraph and the American Tele- 
phone and Telegraph companies, the latter 
owning a controlling interest, operates 70 
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exchanges and a long-distance system of 
great value in a number of the southern 
states, and contemplates an extensive 
series of improvements and developments 
this year to head off competition, which 
is said to exist in force throughout 
Virginia, Georgia, Alabama and Florida. 
All the important points will be connected 
with the long-distance service, which may 
be extended through Florida to meet the 
contemplated Cuban connections. 


Better and cheaper telephone service is 
expected in London, England, by the offi- 
cials of the General Post Office in about six 
months. Heretofore conduits laid in the 
city proper and to the westward were suffi- 
cient to carry 60,000 miles of wire. 
Parliament voted £1,250,000, which is 
sufficient to cover a considerable area, but 
a greater amount will be required for 
general service throughout the city. Up 
‘o this time the National Telephone Com- 
pany has held a monopoly of this business 
and took advantage of it to give a costly 
and inadequate service. This company 
has now decided to increase its capital 
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stock to $5,000,000 in order to compete 
with the Post Office. 


The city electrician of Wichita, Kas., 
recently placed in operation a system of 
police telephones for night service and con- 
templates further improvements, so that 
the instruments may be used during the 
day. At the present time, when a call 
from the station is made, an incandescent 
lamp on the call-box is lighted automatic- 
ally and thus attracts the attention of the 
officer on the beat. When the new system 
is inaugurated a gong will be connected 
with the call-box so that when a call is 
made from the station the gong will ring. 
As the bells to be used will be large and 
powerful they will be heard for more than 
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Fig. 2. 
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New Telephone Extension Circuit 
Signaling Devices. 


A telephone extension signaling device, 
without magnet coils of any description 
that does not insert any extra resistance 
in the circuit and that resets itself after 
every signal, has been brought out by the 
Garton-Daniels Company, of Keokuk, 
Towa, and is known as the “G.-D.” exten- 
sion circuit ringer. In Fig. 1 the device 
is shown attached to the front of the 
magneto box. Fig. 2 gives a larger view 
of the device. 

It will be noted that a lever, extending 
upward, is held against the bell clapper 
of the magneto. When the bell clapper 
vibrates, the extension circuit is closed, 
reproducing the signal wherever the bell 





TELEPHONE EXTENSION CIRCUIT SIGNALING DEVICEs. 


a block. When night falls the bells will 
be disconnected and the lamps again used. 


It is reported that the following Amer- 
ican Telephone and Telegraph subsidiary 
companies have recently increased their 
capital stock or are about to do so: The 
Rocky Mountain Bell Telephone Com- 
pany, operating 32 exchanges in Utah and 
Montana, has increased its capital stock 
from $842,000 to $2,500,000 for improve- 
ments; the Central District and Printing 
Telegraph Company, of Pittsburgh, from 
$4,000,000 to $7,500,000 for further de- 
velopment of its territory; the Hudson 
River Telephone Company, operating in 
Albany, Poughkeepsie and other points 
in northern and eastern New York, 
from $3,000,000 to $4,000,000 for con- 
struction purposes. The capital stock 


was increased $1,000,000 last March. The 
Chesapeake & Potomac Telephone Com- 
pany, operating in Washington, D. C., and 
the state of Maryland, recently made an 
additional issue of $750,000 in five per 
cent bonds, making the total issue $1,- 
250,000 to date. The total authorized 
issue is $1,500,000. 


is located. As soon as the bell clapper of 
the magneto comes to rest, the circuit is 
again opened automatically. 

In the usual forms of extension circuit- 
closing devices, a coil is depended upon to 
release a shutter, which closes the circuit 
whenit falls. The disadvantages incident to 
its use are claimed to be obviated by the use 
of this type of ringer. This device may also 
be used on party lines, where an ordinary 
drop would be of no value. The fact that 
it introduces no resistance in the cir- 
cuit will appeal to practical telephone 
men. 

Fig. 3 shows an ordinary drop-shutter 
circuit-closing device now being placed on 
the market by the same company. This 
differs from present forms in that it is 
not dependent on the action of a mag- 
net, but is dependent on the motion of 
the bell clapper of the magneto. It differs 
from the ringer above described in that 
it must be reset after each signal. This 
circuit-closing device is shown in position 
on the front of a magneto in Fig. 4. A 
pamphlet describing these devices will be 
mailed by the manufacturers on request. 
Sad 








Centreville, Ill., will soon have a tele- 
phone system of its own, which will con- 
nect with the Rockford exchange. 
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CLEVELAND, OH10—Van Dorn-Elliott 
Electric Company. $50,000. 


CINCINNATI, OHI0 — The Cincinnati 
Automobile Company. $25,000. 


FranKrort, Ky.—Shelby County Pow- 
er and Railway Company. $200,000. 


ZANESVILLE, OH10—Curtis Sheet Steel 
and Corrugating Company. $150,000. 


CoLtumsBus, Outo—Richwood, Marys- 
ville & Columbus Electric Railroad Com- 
pany. $10,000. 


Cuicaco, Int.— American Telephone 
Company. $2,500. H. J. Anderson, H. 
Wright, C. B. Stafford. 


WAPAKONETA, 
Electric Railway Company. 
Paid-up stock, $300,000. 


GALLIPOLIS, OH10—The Gallipolis Tele- 
phone Company has increased its capital 
stock from $30,000 to $50,000. 


CHILLICOTHE, On10—The Home Tele- 
phone Company has increased its capital 
stock from $40,000 to $100,000. 


CINCINNATI, OH10—The Jones Broth- 
ers’ Electric Company has increased its 
capital from $164,000 to $400,000. 


New York Crry, N. Y.—Auto Supply 
Company. $7,800. Directors: L. C. 
Jacobi, T. J. Hahn and O. E. Lansing. 


Osweco, N. Y.—Tonkin Steam Car- 
riage Company. $50,000. To manufact- 
ure boilers and appliances for automobiles. 


Outo — Northwestern 
$500,000. 


INDIANAPOLIS, IND. — Sanborn-Marsh 
Electric Company. $150,000. Directors: 
G. M. Sanborn, A. N. Sanborn, H. B. 
Marsh. 


Towson, Mp.—Perry-Hall Telephone 
Company. $5,000. Incorporators: J. C. 
Halbert, L. W. Baker, C. M. Williams and 
others. 


Camp Potnt, Itu.—Farmers’ Exchange 
Telephone Company. $2,000. Directors: 
J. E. Simmond, L. G. Hoke and Rufus 
MeVay. 


SPRINGFIELD, Itt.—Houston Telephone 
Company, of Golden. $2,500. Incorpo- 
rators: T. J. Downing, E. J. Hedrick and 
L. W. Miller. 


Brooxines, Nres.—Mobile Tire Com- 
pany. $150,000. Incorporators: Ed- 
ward Nelson, Henry W. Boardman and 
George P. Hall. 


Corumsus, On1o—The Northern Ohio 
Traction Company has increased its capi- 
tal stock from $3,000,000 to $3,500,000, 
to extend its lines, etc. 


Soutn McAtestrer, I. T.—Muskogee 
Ice and Power Company. $50,000. In- 
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corporators: C. W. Turner, W. W. Gar- 
land and W. D. Turner. 


RIVERDALE, ILt.—Riverdale, Harvey & 
Chicago Heights Railway Company. $10,- 
000. Incorporators: S. M. St. Clair, G. 
E. Rutter, M. J. O’Kelly. 


Cuicaco, Int.— Chicago Automobile 
Transportation Company. $15,000,000. 
This company will use 348 electric car- 
riages and 180 electric cabs. 


NASHVILLE, TENN. — West Nashville 
Power and Light Company. $15,000. 
Incorporators: M. S. Cockerill, L. H. 
Davis, J. H. Bell, M. T. Toney, E. A. 
Duff. 


MavucnH CHunxK, Pa.—Mauch Chunk, 
Lehighton & Slatington Electric Railway 
Company. $600,000. Incorporators: I. 
A. Sweigard, R. J. Purcell, Wm. H. Bart- 
lett. 


Cuica@o, Inu.—Illinois Motor Transit 
Company. $50,000. To operate automo- 
biles for public use. Incorporators: John 
Armstrong, John T. Ainsworth and 8S. D. 
Knochs. 


CoLuMBus, OH10—The Central Market 
Street Railway Company has increased its 
capital from $10,000 to $250,000. Dr. S. 
B. Hartmann, president; F. W. Merrick, 
secretary. 


Conors, N. Y.—Rensselaer Telephone 
and Telegraph Company. $150,000. Di- 
rectors: J. H. Gleason, E. F. Murray, J. 
J. Smith, T. J. Mooney, W. H. Hollister 
and others. 


St. Louis, Mo.—H. E. Lindsey Elec- 
trical Supply Company. $5,000. Paid- 
up stock, $2,500. Incorporators: H. E. 
Lindsey, James F. Coyle, P. E. Chapman, 
D. W. Oviatt. 


Satt Lake City, Uran—Utah Elec- 
trical Supply Company. $10,000. Incor- 
porators: C. B. Hawley, J. C. Sharp, C. 
Pull, F. E. Barker, W. G. Swaner, G. C. 
Gunn, E. A. Brough. 


Detroit, Micu.—The People’s Tele- 
phone Company is soon to be chartered 
for about $500,000. Henry A. Everett. 
Arthur Park and J. W. Martin are said 
to be backing the company. 


NASHVILLE, TENN.—Tennessee Light- 
ing and Heating Company. $10,000. In- 
corporators: W. T. Glasgow, S. S. Wool- 
wine, W. Moore, D. C. Buntin, H. W. 
Lowrie, N. H. Shackleford. 


SHAMOKIN, Pa.—The Carbon County 
Electric Railway Company has increased 
its capital stock from $60,000 to $300,- 
000 to extend its lines and erect a new 
power-house. I. A. Sweigard, president. 


GeNEvA, ILtu.—Geneva, Batavia & 
Southern Railway Company. $100,000. 
Main office, Chicago. Incorporators and 
directors: L. J. Wolfe, E. G. Barrett, 
Charles Jones, W. T. Hapeman and A. T. 
Long. 


Eureka, Cau.—Motor Manufacturing 
Company. To buy, sell and operate 
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motor vehicles. $25,000. Incorporators: 
A. L. R. Hendricks, F. W. Pease, D. ¢. 
McDonald, Frank E. Cook and George T, 
Rolley. 


CuicaGo, Inu.—Chicago & Desplaines 
Valley Electric Railway. $1,000,000, 
Clayton E. Crafts, incorporator. By the 
chartering of this line the consolidation 
of the Desplaines Valley with the new 
company is completed. 


Detroit, Micu.—St. Joseph & Elkhart 
Power Company. $100,000. N. YV. 
Beiger, of Mishawaka, Ind., is president; 
C. F. Hewitt, of Elkhart, treasurer and 
general manager, and C. H. Tenney, of 
New York, secretary. 


ALLENTOWN, Pa.— The Allentown & 
Cooperstown Street Railway Company has 
been consolidated with the Inland Trac- 
tion Company. ‘The merger gives the 
combined roads a capitalization of $1,509,- 
000, and they will be bonded for the same 
amount. 

TRENTON, N. J.—Traction and Light- 
ing Company. $4,000,000. $1,000,000 
of this is first and second preferred stock 
bearing four per cent dividends. Incor- 
porators: Samuel Thomas and S. B. Law- 
rence, of New York, and James C. Young, 
of Jersey City. 


Los ANGELES, CaLt.—American Wave 
Motor Company. $300,000. To manu- 
facture motors. Directors: A. J. Stev- 
ens, Vincent Gifford, Albert Villinger, 
D. S. Gillespie, W. A. Colwell, W. ©. 
Pertchner, all of Los Angeles, and H. G. 
Watkins, Hemet, Cal. 
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Passes Called in on the Brooklyn 
Rapid Transit. 


By a recent ruling the Brooklyn, N. Y., 
Rapid Transit Company has decide: 
definitely to issue no more passes on its 
lines, and as soon as the 100-ride coupons 
in the pass-books now in use are turned 
in no more free riders will be carried, ex- 
cept uniformed policemen and firemen. 
President Clinton L. Rossiter is said to 
have estimated recently that the road has 
been carrying from 7,000 to 8,000 free 
riders daily. One day last Summer 
20,000 passes were turned in by the con- 
ductors on the Brighton Beach line alone, 
representing $1,000 worth of fares. The 
money value of the passes taken up during 
the year is said to approximate $100,000, 


and hereafter President Rossiter and the 
directors of the road will pay fares just 
the same as anybody else. 


———_ +e - -—— 


National Carbon Company. 


The net earnings of the National Car- 
bon Company, of Cleveland, Ohio, for the 
year ending January 31, 1901, are given 
as $508,739 and the profit and loss sur- 
plus as $42,283. 'The company’s capital 
stock is $10,000,000. 
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A New Automatic Telephone System. 


The automatic telephone exchange sys- 
tem manufactured by the Globe Auto- 
matic Telephone Company, of Chicago, 
does away entirely with central office help 
and is announced as offering the telephone 
public the latest and most important de- 
velopment in this field. No telephone 
operators are required, no matter how 
large or how small the exchange. 

The subscriber can quickly connect 
himself with any other subscriber of the 
exchange. Each telephone is equipped 
with calling keys as shown in the illustra- 
‘ion, and each key or indicator is mounted 
in a keyway, so that it can be moved down- 
ward and set at any desired point. At 
the side of each keyway are the numerals 
from 0 to 9. The key to the right-hand 
side is used for units, the next for tens and 
-o on. ‘To illustrate how rapidly connec- 
(ions may be made, say that “625” is 
wanted; place the key to the left-hand 
side on 6, the next on 2 and the next on 
5; then take receiver from hook and ring 
in the ordinary manner; this completes 
the circuit from the party calling to the 
party called. The circuit, when connect- 
ed from one subscriber to another, is 
metallic and free from cross-talk and 
‘ther usual disturbances. There is no 
limit, the inventor states, to the number 
of conversations that may be carried on 
simultaneously; it is not possible to be 
interrupted during a conversation. It is 
vutitely secret as the switching device will 
not connect to a busy line. When a call 
is made and the bell fails to ring it is an 
indication that the line is busy. You 
hang up the receiver and the line is re- 
stored ready for other calls. ‘The manage- 
nent of the company offers to maintain ex- 
changes of any size, equipped with its in- 
struments, for a stated sum monthly or an- 
nnally, and will agree to furnish at all 
iimes a perfectly satisfactory service. 
‘The proposition includes all toll-line and 
party-line service connected with the ex- 
change or exchanges, as the case may be, 
and the figures, it is stated, are so low that 
they can not fail to appeal to those in- 
terested in the telephone business. The 
company will also furnish estimates as 
‘o the cost of equipping exchanges with 
its automatic devices, as well as to those 
contemplating building new exchanges. 
A uniform service, 24 hours per day, is 
guaranteed each subscriber. 

The patents covering this system are 
controlled by the Globe Automatic Tele- 
phone Company exclusively and are said 
to be quite valuable, as the methods used 
are entirely new. The system does not 
depend upon electrical energy for its 
movement, but upon a definite mechanical 
energy, thus obviating heavy battery or 
other current and allowing the contacts 
to be made firm and positive. All parts 
are strongly made and the mechanism re- 
duced to the smallest practicable extent. 

The inventors of the Globe system, J. J. 
Brownrigg and J. K. Norstrom, are thor- 
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ough mechanics and familiar with the 
art, having had several years’ experience 
in telephone work. The company is or- 
ganized under the laws of Illinois, and 
has its offices at 59 Dearborn street, and 
its factory at 31-45 Randolph street, Chi- 
cago. The officers are J. E. Norling, pres- 
ident; J. K. Norstrom, vice-president ; 
P. O. Norling, secretary and treasurer ; 
F. A. Lundquist, manager, and J. J. 
Brownrigg, superintendent. 





{>  — 
United States Steel Corporation. 


Messrs. J. P. Morgan & Company, 
Andrew Carnegie, Charles M. Schwab, and 
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the officers of the other great steel manu- 
facturers, have combined to organize a com- 
pany which will be known as the United 
States Steel Corporation. Its capital stock 
is stated as $3,000 with permission to in- 
crease this to $1,000,000,000. The com- 
panies which will be affected by the merger 
are Federal Steel Company, American 
Steel and Wire Company, National Tube 
Company, National Steel Company, 
American Tin Plate Company, American 
Steel Hoop Company, American Sheet 
Steel Company. 

The stocks and bonds of these several 
corporations will be exchanged on a share 
for share basis for stock of the United 
States Steel Corporation. Mr. Schwab 
will be president and Mr. Henry C. Frick, 
chairman of the board of directors of the 
new company, according to recent reports. 
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Wall Street and the Electrical 
Stock Market. 


On the New York Stock Exchange, 
yeneral Electric closed the week at 210 
bid and 211 asked, showing a loss of 2 
points. Metropolitan Street Railway, of 
New York, closed at 16014 bid and 16114 
asked, indicating a loss of 2 points. Brook- 
lyn Rapid Transit closed at 7414 bid and 
75 asked, showing a loss of 144 points. 
Third Avenue Railroad closed at 119 bid 
and 121 asked, showing a loss of 1 point. 
Manhattan Railway, of New York, closed 
at 11714 bid and 11734 asked, indicating 
a gain over last week of 14 point. 

On the Boston exchange, American 
Telephone and Telegraph closed the week 
at 158 bid and 159 asked, showing a loss 
of 314 points. On Wednesday, when the 
adverse decision in the Berliner case was 
announced, this stock dropped off about 
six points, but recovered on support be- 
lieved to have been given by large stock- 
holders. Erie Telephone closed at 4934 
bid and 50 asked, indicating a loss of 11 
points in the asked price, no bid price be- 
ing quoted last week. New England 
Telephone closed at 135 bid and 137 
asked. 

On the Philadelphia exchange, Electric 
Storage Battery wasnot quoted. Thedirect- 
ors of the company, on February 27, de- 
clared a dividend of one and one-quarter 
per cent for the quarter ending March 
31, 1901, on both common and preferred 
stocks, payable April 1, to stockholders of 
record at the close of business on March 
26. The transfer books of both classes of 
stock will be closed from March 27 to 
April 1, inclusive. Electric Company of 
America closed at 834 bid and 9 asked, 
showing a gain of 14 point for the week. 
Union Traction closed at 33% bid and 
3414 asked, showing a gain of 144 point 
for the past week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed the week at 
15 bid and 16 asked, showing a gain of 
14 point. Electric Boat closed at 261% 
bid and 28 asked, showing a gain of 2144 
points for the week. Consolidated Equip- 
ment closed at 1014 bid and 111% asked, 
indicating a loss for the week of 1% point. 

Wall street, March 2. 


———~cape 





A franchise has been granted to the 
United States Telephone Company to 
enter Jackson, Mich., with its toll lines 
and to connect with all the rural tele- 
phone systems in the vicinity of that place, 
thus bringing the business men in con- 
nection with the farmers and customers 
in Jackson County. 
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THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, reports large sales of its 
Eaco friction tape. 


THE NATIONAL ARC LAMP COMPANY, 
Lorain, Ohio, is introducing a new alter- 
nating arc lamp which consumes five am- 
peres of current. 


THE NORTH ELECTRIC COMPANY, 
69-71 Franklin street, Clevelana, Ohio, is 
sending out unique bill-holders, which, taken 
together, form a series of good advertise- 
ments anent the “telephone imp.” 


J. JONES & SONS COMPANY, 64 
Cortlandt street, New York, has taken 
the eastern agency for the Colonial fans, 
and announces that it is prepared to 
promptly fulfil all orders for that well- 
known fan. 


THE AMERICAN BRIDGE COMPANY, 
New York, has received the contracts for the 
steel work for the electric power plant to 
go to Ultimo, N. S. W., Australia, and eight 
bridges for the Sacramento Canal at Tor- 
reon, Mexico. 


THE H. C. ROBERTS ELECTRICAL SUP- 
PLY HOUSE, 831 Arch street, Philadelphia, 
Pa., is busy laying in a very large stock of 
electric lighting and telephone transmission 
supplies for Spring business, which this 
year promises to be unusually large in that 
city. 


THE STANDARD UNDERGROUND 
CABLE COMPANY, Pittsburgh, Pa., an- 
nounces that the headquarters of its north- 
eastern sales department were located in the 
Tremont Building, Tremont and Beacon 
streets, Boston, Mass., on March 4, with Mr. 
A. B. Saurman as local manager. 


THE COLUMBUS BATTERY AND SPE- 
CIALTY COMPANY, Columbus, Ohio, is in- 
troducing a new storage battery, claimed to 
be particularly adapted for telephone, gas 
engines, fire alarms, phonographs, and an- 
nunciators. The company is also manu- 
facturing a small combination magneto dy- 
namo for charging storage batteries and 
kindred service apparatus. 


THE DOUBLEDAY-H{LL ELECTRIC 
COMPANY, Pittsburgh, Pa., has recently is- 
sued a new catalogue of 250 pages, well il- 
lustrated, which is practically complete as 
to electrical supplies and equipments. This 
company is now the local representative of 
the H. W. Johns Manufacturing Company, 
Adams-Bagnall Electric Company, Hart 
Manufacturing Company, Emerson Electric 
Manufacturing Company, Philips Insulated 
Wire Company, and the Sprague Electric 
Company. 


INTERNATIONAL BRASS AND ELEC- 
TRIC COMPANY, 76 Beekman street, New 
York city, is the style of the new incorpora- 
tion, which has for many years been doing 
a manufacturing electrical business as the 
International Electric Company. The of- 
ficers are Edwin Huerstel, president; Robert 
A. Scott, vice-president; and Gustave Huer- 
stel, secretary and treasurer. The company 
will manufacture the following apparatus: 
Ruhmkorff induction coils, telephone and 
gas lighting coils, binding-posts, general 
electrical devices and screw machine prod- 
ucts. 


THE “NIPHER” IMPROVED STEAM 
ENGINE is now being constructed in small 
sizes for automobiles, boats and electric 
lighting. It is claimed that this engine ac- 
complishes much in the way of lightness, 
speed, durability, compactness, economic 
consumption of fuel, and will run in any 
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position. The three-horse-power size is four 
inches high, sixteen inches long, and six 
inches in depth, weighing 24 pounds. The 
sales for the eastern district are in charge 
of Mr. James A. Stiles, 116 Nassau street, 
New York city. 


JAMES L. ROBERTSON & SONS, 200 Ful- 
ton street, New York, are energetically push- 
ing the saleof their Eureka packing, which is 
said to be used throughout the world, and 
which, during the recent war, was carried 
on every vessel of the United States Navy. 
The sale of the Eureka is said to have grown 
rapidly, and the manufacturers desire to 
caution the public against inferior imita- 
tions. Its advantages are said to be very 
considerable in saving leakage and friction. 
The leaks in most steam plants entail a 
considerable loss when allowed to go un- 
heeded. The manufacturers will, upon ap- 
plication, mail a piece to any person inter- 
ested. 


THE COUCH & SEELEY COMPANY, 
26-28 Binford street, Boston, Mass., is manu- 
facturing a combined telephone and switch- 
board containing eight drops, the switch- 
board being placed between the magneto 
bell and the box. This instrument, the 
maker claims, is especially designed for 
small exchanges where 10 or 12 lines are 
connected, having such improvements as the 
ringing and listening keys and night-bell 
attachment. The company further claims 
taat it is of value not only for exchanges in 
small towns and villages but also at central 
stations where it is not desired to have the 
switchboard separate from the operator’s 
desk. This instrument can be manufactured 
with more drops if desired. 


THE COLLIERY ENGINEER COMPANY, 
Seranton, Pa., proprietors of the Inter- 
national Correspondence Schools has issued 
a new publication known as the Commercial- 
ist. The schools have also made arrange- 
ments so that almost any one who wishes to 
inspect the instruction papers and books 
furnished to the students may do so. 
Numerous branch offices have been estab- 
lished in the principal cities throughout the 
country, where regular representatives of 
the schools are stationed, and in other 
places, other representatives will call on re- 
quest. The New York offices of the schools 
have been moved to 7 West Twenty-sec- 
ond street, the offices being fitted after de- 
signs by Mr. W. S. Scott-Collins, the princi- 
pal of the school of architecture. 


THE DeEDION-BOUTON MOTORETTE 
COMPANY, of Brooklyn, N. Y., is the sole 
American agent and licensed manutacturer 
for the well-known firm of De Dion-Bouton 
& Company, of France, whose automobiles 
of different styles have been the European 
standard for years. From the Paris-Bor- 
deaux race of two years ago, when Bardin 
won on a De Dion tricycle, to the last motor 
vehicle event, held in Liverpool, England, on 
February 6, when De Dion vehicles won first 
prize gold medals in each of the two classes 
entered, the automobiles of this company 
have been to the front. The Paris-Bordeaux 
contest was purely a speed trial, but the 
Liverpool tests depended on prime cost, 
ease of starting, reliability, construction, 
fuel consumption, etc., for victory. 


THE MONTAUK MULTIPHASE CABLE 
COMPANY, New York, recently succeeded in 
having its fire detecting cable adopted by the 
New York Board of Fire Underwriters, 
which body passed a unanimous resolution 
approving the wire. The cable consists of 
two conductors, the central wire, or core, 
of which forms one side of the circuit, 
and has a thick coating or wall of fusible 
metal, over which an insulating coating is 
placed. This coating is, in turn, wound 
around with a number of fine wires, which 
form a second conductor, the whole then 
being covered with a suitable insulation. 
When a dangerous degree of heat, or a 
flame, comes in contact with the wire, it es- 
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tablishes electrical connection between the 
conductors, and gives a signal on the prem- 
ises thus equipped. The wire is manufac- 
tured to fuse at any desired temperature 
from 150 to 370 degrees Fahrenheit. , 


THE ROBBINS & MYERS COMPANY, of 
Springfield, Ohio, whose eastern sales office 
is situated at 136 Liberty street, New York 
has removed to new and larger offices in the 
same building. Owing to the increased 
room, a full and complete line of samples 
can now be shown and each size, finish and 
voltage of the “Standard” ceiling, desk and 
bracket fan motors will be on exhibition, 
thus covering a large line of apparatus. 
The company will also show a very unique 
little plant, consisting of a motor oper- 
ating a dynamo, switchboard with various 
instruments, bank of lamps, ete. This 
plant is designed to show the high efficiency 
of the motors and dynamos manufactured 
by the company which makes a specialty of 
small machines from one-sixteenth horse- 
power to 10 horse-power in motors, and one- 
quarter kilowatt to 10 kilowatts in dy- 
namos. The company reports a large vol- 
ume of business from the eastern district, 
Mr. Wm. B. Van de Water being in charge 
of this branch of its business. , 


FRED M. LOCKE, of Victor, N. Y., is 
manufacturing an insulator which he claims 
will stand the test of 120,000 volts. He 
states that he has advanced the manufacture 
of his insulators through a series of prac- 
tical tests from 10,000 volts to this present 
high voltage. Several years ago he started 
with a triple-petticoat insulator, and when 
the voltage increased to such an extent that 
the insulators became unmanagable he made 
them out of separate shells and fused them 
together. Since that time he has continued 
to improve the insulator by mixing glass 
and porcelain together, which was found 
more adaptable to the higher voltages. 
Many improvements have been made in the 
baking process, and the manufacture of the 
material from which the insulators are 
made, and he now claims that the present 
insulator which he now manufactures will 
stand a pressure of 12 tons. The insulator, 
adapted as it is to high voltages, has become 
popular throughout the country with many 
electric lighting and high-power transmis- 
sion companies. 


THE SPRAGUE ELECTRIC COMPANY, 
New York, reports large sales for the past 
month, and a considerable increase over the 
corresponding month for last year. Among 
its recent orders the company reports the 
following: One 75-horse-power and four 30- 
horse-power motors for the Cooke Locomo- 
tive and Machine Company, Paterson, N. J.; 
35 motors for the Central Lard Company, 
New York, who placed the order through 
their electrical engineers, Messrs. Floy and 
Carpenter; one 400-kilowatt generator, one 
125-kilowatt generator, one 100-horse-power 
motor, and six 80-horse-power motors, in 
addition to a number of small motors for the 
Wellston Portland Cement Company; an 
order placed by Mr. George Hill, 150 Fifth 
avenue, New York, for the Dunmore Iron 
and Steel Company, Dunmore, Pa., consist- 
ing of one 6214-kilowatt generator, one 100- 
kilowatt generator, and 25 motors of assort- 
ed sizes; one 75-kilowatt generator, one 25- 
horse-power, and one 30-horse-power motor 
for the National Distilling Company, Mil- 
waukee; one 125-kilowatt generator for the 
Big Muddy Coal and Iron Company, Mur- 
physboro, I1l.; one 100-kilowatt generator 
for the Keystone Leather Company, Camden, 
N. J.; 17 motors for the Norfolk Navy Yard; 
one 50-kilowatt and one 75-kilowatt, engine 
type generators for the new Windsor Arcade 
Building, New York; two _ 75-kilowatt, 
engine type generators for the new City 
Prison, Blackwell’s Island; two 100-kilo- 
watt, engine type generators for the Man- 
hattan Siate Hospital, Central Islip, and two 
300-kilowatt, 500-volt street railway gen- 
erators for the Central States Construction 
Company, Chicago. 





